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Elsewhere in this issue we print the first of several articles by Mr. 
B. A. Behrend, giving an account of the work of Mr. C. E. L. Brown, 
whose name is so intimately associated with the development of elec- 
trical engineering from its earliest days. We say, “from its earliest 
days” advisedly, for though the electrical industry had reached con- 
siderable proportions when Mr. Brown first placed his great abilities 
at its service, he was the most notable of the pioneers whose labors 
and example brought the department of electrical design and con- 
struction to a real engineering basis. In tracing back the more im- 
portant types of electrical machinery which have become perma- 
nently established in the art, we are apt in many cases to find as a 
prototype a Brown machine, designed and constructed at a date when, 
outside of a very few factories, design was interpreted to mean “cut 
and try,” and when mechanical improvement usually only followed 
from indications furnished by the complaints of users. Aside, there- 
fore, from the personal interest involved in the account of the work 
of a great engineer, the articles of Mr. Behrend will have an addi- 
tional interest in that they also give an account of the origin of many 
of the standard types of electrical apparatus of to-day 





ALTERNATING CURRENT TERMINOLOGY. 


In a recent article in L’Jndustrie Electrique the editor has drawn 
attention to the incongruity of certain names appearing in connection 
with alternating-current electric quantities. An American author 
of prominence is accused of employing the terms “wattless power” 
and “wattless watts” to the product Ei sin ¢ in an alternating-current 
circuit. Of course, every one knows what is meant by this product; 
it is the product of the effective alternating e. m. f. into the com- 
ponent of alternating current which is in quadrature therewith; or 
more correctly speaking, the product of the effective alternating cur- 
rent into the component of e. m. f. which is in quadrature therewith. 
In either case the component considered does no work upon, or re- 
ceives no work from, the other element. 





At the same time the term “wattless watts” is certainly rather a 
misnomer, and likely to give rise either to misunderstanding or de- 
spair on the part of the student. L’Industrie Electrique proposes the 
term fictive power for this product, which is convenient and well 
chosen. The following terminology is suggested by our contemporary 
and appears to be worthy of general approval. J in an alternating- 
current circuit represents the effective current strength; J cos ¢ is 
the current in phase, or the component of current in phase; J sin ¢ 
the current in quadrature, or the component of current in quadrature; 
EI the apparent power; E/ cos ¢ the real power; E/ sin ¢ the fictive 
power; cos ¢ the power factor, and sin ¢ the factor of impotence. 





LOCAL TELEPHONE SERVICE ALWAYS THE WORST. 


To one who has noted the attitude of the public and press in many 
of the large cities and towns of the United States in regard to tele- 
phone service, the protests which go up in each individual city are 
rather amusing. It seems to be the firm conviction of various news- 
papers that the service in their own cities is the worst that exists any- 
where, and this, too, in spite of the fact that in the cities where the 
service is of the highest grade there is some of the most outrageous 


kicking as to the quality of service given. 





Of course, it is not reasonable to suppose that the service in any 
city is perfect, but, on the other hand, it is equally unreasonable to 
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suppose that subscribers are always warranted in their complaints. 
The Chicago press has recently seen fit to break loose on the subject 
of telephone service in that city. As “kickers” are always easy to find, 
it is not a difficult matter to get up an extended article made up of 
interviews with dissatisfied subscribers in any city, large or small. 
If the cold, scientific facts could be tested it is probable that Chicago 
service would rank in quality the equal of any in the United States, 
although it does not approach in number of subscribers per thou- 
sand population that of some smaller Pacific Coast cities. That it is 
likely soon to do so under President Sabin’s management any one 
who is acquainted with his vigorous policy will know. 





One trouble seems to be that people expect service on two and ten- 
party lines equal to that on single lines, and all for the price of the 
party-line service, which is considerably below that for an individual 
telephone. Party-line service is designed expressly to meet the wants 
of a class of subscribers who do not make extensive use of the tele- 
phone, and, therefore, do not feel able to pay the higher price which 
the company must necessarily charge for single lines. As such, the 
two and ten-party line service meets a demand that has not hereto- 
fore been catered to, as is shown conclusively by the enormous in- 
crease in the number of subscribers which has been the accompani- 
ment of the introduction of such party-line service, particularly in 
“independent telephone” work. This being the case, the offering of 
party-line service is more than justified even if it is the cause of un- 
justified complaints from subscribers who expect something for noth- 
ing. Moreover, any telephone man familiar with the complaints that 
are received, knows that a considerable per cent of them is the result 
of carelessness or ignorance on the part of the person using the tele- 
phone. Some men are so constituted that they honestly believe they 
have waited five minutes for a call when the actual period is nearer 
five seconds. We have often wished that every telephone subscriber 
could visit an exchange and see not only how the work is done, but 


what a costly outfit is required by the modern exigencies of the 
service. 





WIRELESS TELEGRAPHY AT SBA. 


A great stride has been taken in the direction of developing wireless 
telegraphy by an agreement which seems to have been concluded be- 
tween Lloyds Agency and the Marconi International Marine Com- 
munication Company. Lloyds Agency is the great shipping agency 
which plays so prominent a part in the marine transportation of the 
world. According to the agreement, Lloyds adopts the Marconi 
system exclusively for a period of 14 years, and will receive com- 
mercial telegrams from their signal stations on the coast of Great 
Britain as well as on the Atlantic coast of the United States. On the 
other hand, they will not exchange messages with vessels which have 
not been supplied with the apparatus of the Marconi Company. 
Lloyds’ signal stations are all connected by land telegraph with the 
large cities. At the present time signals are exchanged between pass- 
ing vessels and Lloyds agencies by means of flags, using the inter- 
national code of flag signals. The distance at which such signals can 
be read is necessarily limited to about five miles, and this only under 
favorable conditions as regards daylight, weather and direction of 
wind. The substitution of the wireless telegraph for the visual flag 
signal will not only greatly increase the effective radius of trans- 
mission, making it probably from 20 to 100 miles, but will also enable 
these signals to be sent at night as well as during the day, and in fog 
as well as in sunshine. 





This facility will be of enormous practical value to the navigator. 
It will also mean that large Atlantic passenger steamers may receive 


important items of news, and information of general interest, before 
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coming within sight of their land of destination. By the adoption o/ 
this system it may be said that the trans-Atlantic journey has been 
virtually shortened by hundreds of miles, since a vessel in signaling 
touch with the land is practically out of Neptune’s realm. The re 
sult of this agreement is likely to be that commencing with the large 
passenger steamers, vessels will gradually be equipped with Marcon; 
wireless telegraph apparatus, by means of which they will not oni; 
be able to signal to Lloyds agencies, but also to other vessels sim- 
ilarly equipped. Within a few years possibly all principal light 
houses of the world will be equipped with Marconi apparatus. Bui 
many problems will have to be worked out before the system 
can be considerably extended. There will no doubt be a tendency 
to interference between a plurality of signaling vessels in proximity 
to each other. It will take time and study before the apparatus can 
be so far systematized as to render mutual confusion impossible. Ex. 
cept in the case of large vessels which can afford to carry the requisite 
talent, it will be necessary to place the wireless telegraph apparatus 
on board the average vessel in the hands of sailors, a class of men 
who are so thoroughly practical in all that they do, that no apparatus 
short of ropes and cast iron can be expected to withstand unscathed 
the exigencies of their manipulation. — 





It is stated that the agreement permits of a free use of the wireless 
telegraph system for the transmission of the usual Lloyds Agency 
reports but that a tariff of 12 cents per word will be charged on all 
commercial messages exchanged across the sea with the shore tele- 
graph office. The advantage of the agreement will be the probable 
rapid extension of the wireless telegraph system throughout the 
civilized world. The disadvantage is, of course, the monoply of the 
system in the hands of the Marconi Company for the period of 14 
years. It seems at first sight altogether unfair that messages should 
be exclusively exchanged with vessels equipped by the Marconi 
Company, when it is quite possible that equally good apparatus might 
exchange messages, although supplied by other manufacturers. 
However, it would seem that the general advantage to be derived for 
the community outweighs the disadvantage. 


eee 
FACTORS GOVERNING HIGH VOLTAGE VS. DIRECT DISTRIBUTION. 


A problem which is coming up with ‘increasing frequency in engi- 
neering practice is the advisability of distribution of power over a 
large area by high voltage and sub-stations, as against the use of a 
number of smailer generating plants and distribution direct from 
these lower voltage stations without the interposition of high- 
tension distribution. Each time the question arises it is, of course, 
necessary to contrast by calculation the merits of the two plans for 
the individual case under consideration, for no general rule covering 
all the conditions has been or ever will be laid down indicating when 
the use of one or the other system is advisable. There are, however, 
certain principles that may be applied in arriving at a conclusion 
It is hardly necessary to say that the use of high-tension distribu- 
tion from one power house over large areas is on the rapid increase, 
not only for railway but for electric light and power service. This is 
due fully as much to the change in commercial requirements that 
are gradually increasing the areas over which current must be dis- 
tributed, as to any recent advance in the art of high-tension distribu- 
tion, although the advance in the art was, to be sure, a necessary fore- 
runner. Taking the high-voltage distribution systems employing 
steam plants which are in use to-day, the results of practice seem ‘o 
have shown the general principle that alternating-current distribu 
tion from steam plants at high voltages by means of sub-stations, 
best adapted to cases where the total power generated is large in pr 
portion to that used near any one point. This point—that the relatior 
between the amount of power generated and the amount of powe! ' 
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quired near any one center, largely governs the relative applicability 
‘ the high-tension single plant with sub-stations as against several 
generating plants—is one that has not been very clearly enunciated, 
though it is the principle which is, consciously or unconsciously, fol- 


lowed by the engineering world in practice. 





‘aking, for example, alternating current transmission for electric 
railway current supply, we find that polyphase currents have found 
their greatest use in connection with either interurban lines or heavy 
city systems, as in New York City. Here we surely have conditions 
as widely different as they could well be. On an interurban line the 
demand for current per mile of track is small. In New York City it 
is enormous. The distances are long in interurban work and short 
in a city like New York. The New York City systems and inter- 
urban lines do, however, have the one point in common, that the total 
power required is large in proportion to that called for near any one 
point of the area supplied. In all other respects, city and interurban 
systems are as different as they can well be and yet come in the same 
branch of electrical application. In the city the high cost of real 
estate on which to build generating plants enters, of course, into the 
problem, while in the country this factor is of little moment. In the 
country, on the other hand, the difference in operating economy be- 
tween one large station and several small ones is probably more 
marked. In either case, however, conditions exist which make power 
generated on a large scale more economical than when generated on a 
smaller scale, be other conditions what they may. 





The same rule that the successful use of alternating-current high- 
voltage distribution is dependent on the total power required being 
large as compared to the quantity used near any one center, is found 
to hold with respect to alternating-current distributing systems for 
light and power. The three-wire network in a downtown district, 
considered alone, can usually be most economically supplied by a 
generating station nearby and delivering to the network direct. When 
the network grows to cover a large area or extends into outlying 
districts we find the large high-voltage alternating station either 
erected or in prospect. But it is not until the outlying districts become 
an important factor in the total load, and until the total power called 
for is large in proportion to that needed near one point, that such 


stations are planned. 
—_——— Oo 


ELECTRIC LIGHTING STATISTICS. 


Comparing electric stations on the basis of income per ton of fuel 
consumed is the interesting novelty presented this week in Mr. A. D. 
Adams’ discussion of Massachusetts electric lighting statistics. In a 
measure this ratio defines the operative characters of the plants ex- 
cellently, but the local commercial conditions are, we think, too 
thoroughly mixed up with the matter to be effectively eliminated. 
The figures must be taken for what they are worth rather than at 
their face value. The indeterminate genius who divided untruths 
into plain lies, past-participled lies, and statistics, was perhaps lack- 
ing in tact, but he assuredly possessed rare sociological insight. 
From the United States Census up—or down—we have a lurking, ill- 
defined distrust of official statistics that it is hard to put aside. We 
always see them written down in the mind’s field of vision with vari- 
ous coefficients of mendacity permanently attached thereto. This 
Psychological variable has hitherto been much neglected, but we pur- 
bose to give it greater prominence, and to search for a new and 
horrible block-letter type, of Chinese of Armenian design maybe, in 


which to print it. Were it not for a certain existing prejudice against 
new units we would suggest the “Ananias” as a fitting designation, 
with, of course, the appropriate prefixes for its multiples and sub- 
multip! 
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Joking aside, we feel that even statistics from so reputable a source 
as the Gas and Electric Light Commission of Massachusetts must be 
taken with great caution as a basis for matters pertaining to engi- 
neering. Frankly, we think that most of the widest variations found 
in Mr. Adams’ skillful analysis of the figures as he finds them are 
due to errors, accidental or other, in the data reported. An ex- 
amination of the original reports as furnished to the Commission 
does not leave, to put it mildly, any abiding sense of mathematical 
precision, particularly if the figures of several consecutive years are 
compared. Certain of the quantities, like the prices paid by munici- 
palities for arc lights, are matters of public record and are doubtless 
precise save when an attempt is made to reduce them to a lamp-hour 
basis. Other figures, like the gross amounts of coal consumed, are 
presumptively accurate if the blank were filled out by one who knew 
the facts. But in financial matters, where the method of bookkeeping 
enters as a dubious factor, we think such reports furnish a very 
slender basis for further computations of a character requiring pre- 
cision. It needs a rather careful examination to get beyond the mere 
gross receipts. The incomes per ton of coal burned, as given by Mr. 
Adams, form a curiously varying assortment ranging from a little 
over $12 to more than $47. A very curious feature is the excellent 
showing made by some of the very small plants, burning less than 
1000 tons of coal per year, while among the plants of medium size are 
found both the best and the worst results. We fancy that one cause 
of such discrepancies may be sought in the very different grades of 
fuel burned in the several stations. A low income per ton may simply 
mean that in the plant considered it has proved to be good economy 
to burn low-grade coal, while a large income per ton would result if 
transportation charges were such as to make it desirable to burn 
the best fuel obtainable. In certain plants an unproductive day load 
is a fruitful source of fuel consumption, while in others the fault may 
be with the general character of the engineering. 


If one knew or could compute the output of the various plants in 
kilowatt-hours, a vast amount of valuable information would be put 
at the disposal of one making comparisons of plants. But we do not 
think it too much to say that any figures on annual kilowatt-hours 
derived from the source Mr. Adams has taken, by however ingeni- 
ous a system of computaion, involve uncertainties so great as to make 
comparisons utterly futile. The prices obtained for electrical energy 
delivered to private consumers can only be found in the books of the 
companies, and sometimes not even there. Considering these facts, 
we think it remarkable that the results obtained by Mr. Adams as to 
the probable consumption of coal per kilowatt-hour do not present 
greater and more obvious discrepancies than appear. Exact data on 
this subject are greatly to be desired, but it is a fact that very few 
stations could report the facts accurately even if they were disposed 
to make them public. Very few stations keep a complete record of 
their annual output, more’s the pity, or know the working efficiency 
of the plant itself. What the Honorable Gas and Electric Light 
Commissioners get as the result of their inquisitorial blanks is pre- 
sumably what all persons get who have officially to stick their noses 
into other people’s business—as few and uncertain data as will avoid 
legal complications. The statistics resulting are probably somewhat 
more reliable than those elicited by the income tax schedules of a few 
years ago, and possessed of less certitude than a table of logarithms. 
Just where in the uncertain region between these extremes they lie, 
we will not pretend to say. They present a great mass of informa- 
tion, such as it is, but what is drawn from it by the investigator de- 
pends more upon his ingenuity than upon the logic of the facts. Our 
correspondent’s treatment is an admirable study of methods of statis- 
tical analysis, although we have to turn the cold, unfeeling eye of 


skepticism on some of the deductions. 
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A Modern Trolley Network. 





The extension of some of the modern trolley networks in the Mid- 
dle States is remarkable. The plans for the absorption by the Everett- 
Moore syndicate of the so-called Appleyard road in Ohio seem about 
to be consummated. According to a capitalist who is closely identified 
with the syndicate, there is under way a deal which is more gigantic 
than any yet attempted by the Everett-Moore syndicate. It includes 
the absorption of roads which will place under one control a line 
from Cleveland to Columbus and Cincinnati; a line from Cincinnati 
to Toledo, with probably a line from Toledo to Columbus. This 
project is separate and distinct from the aims of the Pomeroy-Mandle- 
baum syndicate, of Cleveland, for lines touching the same terminals. 
It will include about 415 miles of road under construction or in 
operation, or right of way secured. The lines owned by Tucker, 
Anthony & Co., of Boston, are the Canton & Akron Railway, 20 
miles, under construction, and the Columbus, Buckeye Lake & New- 
ark Traction Company, 45 miles, under construction. From Canton 
to Newark, with a spur line to Zanesville, aggregating 105 miles, a 
private right of way nearly the entire distance has been secured. The 
deal for the control of these has already been closed. A. E. Apple- 
yard, of Boston, who is closely associated with Tucker, Anthony & 
Co., represents Boston capitalists who own the controlling interest 
in the following roads, which are either in operation or under con- 
struction: Columbus, London & Springfield, 45 miles; Columbus, 
Grove City & Southwestern, 15 miles; Dayton, Springfield & Ur- 
bana, 42 miles; Columbus, Delaware & Marion, 45 miles; Dayton, 
Lebanon & Cincinnati, 25 miles. Between Urbana and Findlay, 50 
miles, a right of way has been secured. At the latter point connection 
will be made with the Toledo, Bowling Green & Southern Railway, 
which is owned by George B. Kerper, of Cincinnati, and held under 
option by the Everett-Moore syndicate. This road has a mileage of 
40 miles partially in operation. The syndicate will abandon its in- 
tention of extending the Northern Ohio traction line to Canton, and 
the line will be deviated to Massillon, so that there will be but one 
road between Canton and Akron. In connection with the roads al- 
ready owned by the syndicate the complete system will connect 36 
county seats in Ohio. 





Electrical Engineers of the Day—XX. 





L. B. Marks. 


Louis Benedict Marks was born in New York City, Jan. 25, 1869. 
He began the study of electricity as early as 1882, and the following 
year entered New York College. Most of his time at college was de- 
voted to the study of chemistry and physics, and in order to carry 
on experimental work he established a small private laboratory for 
this purpose. Graduating as a Bachelor of Science from the College 
in 1888, he entered the senior class of Cornell University in the same 
year, and was graduated from the electrical engineering course with 
the degree of M. E. in 1889. Taking up a post-graduate course, he 
received the degree of M. M. E. in 1890. 

While at Cornell University Mr. Marks made the study of the arc 
light a specialty, but he also made researches in widely different 
branches of physics. In a paper read at the 1890 meeting of the 
American Institute of Electrical Engineers in Boston, entitled “Life 
and Efficiency of Arc Light Carbons,” he presented the results of 
original investigations in the physical laboratory of Cornell Uni- 
versity made by him under the direction of Dr. E. L. Nichols. Dur- 
ing this period Mr. Marks devised a small voltameter which fur- 
nished the subject of a paper presented before the American Insti- 
tute of Electrical Engineers by Professor Harris J. Ryan. He also 
made experimental researches on transformers, especially with re- 
spect to heating of the cores, the results of which were communicated 
through the A. I. E. E. Transactions. 

In 1890 Mr. Marks entered the service of the Washington Carbon 
Company, of Washington, Pa., and continued with this company for 
three years, during which time he made a number of improvements in 
arc light carbons and their manufacture. Among inventions during 
this period was an apparatus for securing great homogeneity in 
the granular structure of molded carbons. 

Mr. Marks is doubtless best known from his invention of the en- 
closed arc lamp. It is well known that when an arc is formed be- 
tween carbon points in air, the points must be drawn apart a certain 
distance before the light becomes steady, and if they are drawn apart 
too far the light again becomes unsteady. The normal, or steady open 
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arc of commerce is a 45-volt arc, about % inch long. If the voltag 

falls appreciably below 45 “hissing” occurs. If the voltage rises m;- 
terially above 45 “flaming” sets in. In either case the light become; 
too unsteady for commercial use. The invention of the enclosed a; 

lamp was based upon the discovery that while the life of the carbo»; 
is greatly extended by enclosing them in a small sealed globe, t);. 
admission of a small quantity of oxygen to the globe with means a/- 
fording an increased time limit for permitting chemical combination 
of the dissociated carbon particles, results in an arc of an entirely new 
character. 

In the lamp devised by Mr. Marks to operate according to the above 
principles, provision was made for drawing a long arc (about four 
times as long as the open arc) operating at a high voltage and a 
low amperage. Such a lamp can be continuously maintained without 
hissing or flaming or other irregularity, at a voltage and amperage 
which are impracticable in the open air. Thus, while the ordinary 
open arc operates at 45 volts and 10 amperes, it was demonstrated 
that an inclosed arc can be efficiently operated at double or more 
than double this voltage, and at half or less than half the current. 
It was also found that the carbons when thus enclosed would last 
many times as long as in the air. For example, a pair of carbons 
which, in the ordinary lamp would burn eight hours, will last 150 
hours or more when operated under the above-named conditions. 

The first public announcement of this invention was in a paper 
which Mr. Marks read before the International Electrical Congress 





at the Chicago World’s Fair in August, 1893. In the following yea 
the same subject was presented in a paper read before the Washington 
meeting of the National Electric Light Association, and which led 
to an extended discussion on the enclosed arc and its future. The 
tone of the discussion was decidedly discouraging, but nothing 
daunted, Mr. Marks continued to present the claims of the enclosed 
arc. His persistence finally began to have effect, though it was not 
until about 1897 that the great value of the enclosed arc began to re- 
ceive general recognition. Since then its adoption has been very 
rapid, and at the present time it has almost entirely driven the open 
arc light from the circuits of this country, over 500,000 having entered 
into use up to date. 

Mr. Marks did not, however, confine his advocacy of the enclosed 
arc lamp to America. In 1896 he delivered a lecture on his invention 
before the Societe Internationale des Electriciens in Paris, the au- 
dience including the most noted savants and electrical engineers of 
France; and early the following year he gave an exhibition before 
the Royal Institution in London. Though this type of arc lamp 415 
not yet made the headway in Europe that it has in this country, 4 
jury of the recent Paris Exposition comprising the leading elect': al 
authorities of European countries, placed upon it a seal of appro’ u 
through the award of the highest prize—a gold medal. The Genera! 
Electric Company purchased the Marks enclosed lamp patents in 199° 
and has retained Mr. Marks as a member of its expert staff. 

Mr. Marks is a member of the American Institute of Elect 
Engineers, the Societe Internationale des Electriciens, the Na‘ 
Electric Light Association, and several other similar bodies 
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The Debt of Electrical Engineeringto C. E. L. 
Brown—l. 





By B. A. BEHREND. 


HE rapid progress of electrical engineering, followed by a tre- 
mendous tide of industrial development unequaled in rapidity 
and force in the history of civilization, has almost entirely ef- 

faced the landmarks on the road it has taken. Scientific progress is 
dependent upon the work of the men who have impressed a mark 
upon the intelligence of their time. But this is true only with quali- 
fication of the development of industry. In it, as in science, the de- 
velopment is brought about by men who, characterized by energy, 
genius and ability, lead their fellowmen in progress. But the facility 
with which intelligence spreads all over the civilized globe, makes a 
new idea almost instantly the possession of all who have learned to 
read, and thus often deprives a man of the legitimate fruits of his 
labor. Another man picks up the salient points of his design, per- 
haps in another country, and turns them to material account unless 
prevented by the patent law. Often the knowledge of the mere fact 
that a thing has been done without knowing how it is done, is a 
great help to a constructing engineer, and takes from his mind the 
awful doubt that his design may be a failure. 

It is thus that many of the younger generation have been ma- 
terially assisted in their work by what they 
have seen the older ones do. What seems 
a dream and a vague possibility as long as 
it has not been shown that it can be done, 
becomes a hard fact as soon as it is seen 
done, and it is then usually contemplated 
with that unphilosophical scorn that makes 
the tyro in science or engineering belittle 
the work of former generations. In in- 
dustry, more than in any other branch of 
human labor, men after the manner of suc- 
cessful persons would gladly ignore the 
means by which they have risen, being 
slow and reluctant to remember the debt 
that they owe to their predecessors. But 
to men whose minds have been trained 
along scientific lines, it becomes a problem 
of profound interest to trace to its sources 
the development of a great idea, or of a 
material change in industrial development, 
and to the younger mind there is often a 
great satisfaction in paying a tribute, how- 
ever modest, to the men who have been its 
chief promoters. 

The succeeding pages are written with 
this chief end in view, to point to the 
work of one who has in a remarkable degree influenced the devel- 
opment of electrical engineering, and to whose designs might be 
traced most of our modern electrical machinery. The year 1901 
is particularly appropriate for such a tribute, being the tenth an- 
niversary of the experiment between Lauffen and Frankfort, which 
demonstrated for the first time the possibility of transmitting so 
large an amount of energy as 300 horse-power over a distance of 115 
miles at a pressure of 30,000 volts, an experiment in whose suc- 
cessful execution, beside M. von Dolivo Dobrovolsky, Mr. C. E. L. 
Brown stood out most prominent. There is no need of apology for 

tribute of this nature. The work of C. E. L. Brown is interesting 
enough to command the attention of electrical engineers, and he who 
vrites about it must almost write a treatise on the design of elec- 
trical generators and motors. 

“One increasing purpose” seems to run through Mr. Brown’s work, 
| thus even his early work, in spite of the rapid strides of 
ress, is still worthy of our study and most serious considera- 

His modern work, evincing a keen penetrative insight into the 

ples that lie at the root of all electrical designs, stands out 
nently among that of other engineers through its boldness, 

h its careful electrical design, and through its fine and grace- 

nstructions. To the present writer it is a matter of deep gratifi- 
that he may pay this tribute to Mr. Brown, as through seeing 

k of Mr. Brown in former years, he owes, in large measure, 

wledge that he has gained of the principles of designing. Mr. 


with great liberality and fairness, has put at the writer’s 
1 


| most of the material that forms the structure of this article, 
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and which will best serve to commemorate and illustrate the vast 
amount of work that has been done by Mr. Brown during the past 
fifteen years. 

The designs of Mr. Brown are so typical, their general principies 
have become embodied in the designs of all other engineers, they have 
been imitated and copied so numerously in full and in detail, that 
those who imitate his imitators are often not even aware of this fact. 

A good design is an adaptation as perfect as possible to the con- 
ditions under which it is to be operated. As these conditions are 
different in Europe from what they are in this country, it follows that 
there must be essential differences between European and American 
designs which find their explanation readily in the difference of the 
conditions to which they have to be adapted. The closed slots, for 
instance, commonly used by Mr. Brown, are feasible in Europe even 
at this period, as skilled labor is more easily obtainable and cheaper 
than in this country, and as the high development of tools and labor 
saving machinery has not reached the stage to which this country has 
obtained. 

During the past half dozen years this country has at least equaled, 
if not overtaken, the electrical industry of Europe. The grandest 
electric central stations are now in this country, the finest, best de- 
signed and most durable electrical machinery is now made here, and 
Europe can be proud of having taught the intrinsic elements and 
foundations to her excellent pupil America, while, on the other hand, 
we should not forget the debt we owe to 
those who, at a time when there was little 
material benefit to be gained, put all their 
ability and energy to the service of man. 


EARLY WORK, 


Charles Eugene Lancelot Brown is the 
son of Charles Brown, an engineer of ex- 
ceptional ability, who had devoted his 
energies to the perfection of the steam en- 
gine in the works of Sulzer Brothers in 
Winterthur, Switzerland. Born in Win- 
terthur on June 17, 1863, Mr. Brown, after 
one year’s apprenticeship in M. Burgin’s 
shops in Basle, organized a small electrical 
department at the locomotive works in 
that city. Hardly 21 years old, he was en- 
gaged by the Oerlikon Engineering Works, 
becoming two years later director of the 
electrical department. From this time 
dates his career whose fruits have excited 
the unanimous admiration of electrical en- 
gineers all over the world. 

Early in 1886 we find Mr. Brown en- 
gaged in the development of the direct- 
current dynamo, and in its adaptation to 
the electrical transmission of energy, and in November of the same 
year he had already scored a success that might well be called a 
landmark in the history of electric power transmission. We can best 
illustrate the state of affairs by quoting from an article in the Lon- 
don Engineering, March 11, 1887. After reviewing the attempts 
made at the electrical transmission of energy, pointing out how the 
uncertainty about the results had shaken confidence, so that when 
it became known finally that the commercial efficiency had not risen 
above 45 per cent, many a’practical engineer returned to his old 
opinion that, after all, the transport of coal was cheaper than the 
transport of power in any form, the article continues as follows: 

“Under these circumstances all further experience is most wel- 
come. We are to-day enabled through the courtesy of Mr. C. E. L. 
Brown, of the Tool & Engine Works at Oerlikon, near Zurich, to 
place before our readers the results of some tests on the electrical 
transmission of power, made with Mr. Brown’s new dynamos and 
motors. The tests were conducted by the maker in conjunction with 
independent and competent experts, Professors Amsler-Laffon, Gysel, 
Veith and Weber, and Messrs. Keller, Lang, Meier, Naville, Wald- 
ner and Zschokke; the report was compiled by Professor Amsler- 
Laffon. The machines were constructed for the transmission of a 
water power of about 50 horse-power from Kriegsstetten over a dis- 
tance of 8 kilometers (5 miles) to the works of Mr. Mueller-Kaiber 
at Solothurn, in Switzerland. The tests were made in the works of 
Mr. Brown on conditions as nearly as possible equal to those to be 
fulfilled later on. Their object was a practical one to answer the 
questions: What power must be supplied to the primary machines so 
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that the secondary machines can do a certain work? What relations 
exist between the speed of the primary and of the secondary ma- 
chines? How does the speed vary with varying work? Electrical 
instruments were used only so far as electrical magnitudes were con- 
cerned, the power measurements were taken mechanically, Mr. 
Brown being aware of the diffidence with which the practical engi- 
neer regards electrical power tests, in which he has to trust electrical 





FIG. I.—LOW-TENSION MANCHESTER TYPE, WITH TUNNEL ARMATURE. 


instruments of whose reliability he cannot convince himself through 
tests of his own. We will conclude these introductory remarks by 
adding that a commercial efficiency of over 70 per cent was ob- 
tained.” 

There is a brief passage in the article from which we have cited, 
that expresses in a few words the cause of the great success that 
Mr. Brown’s designs have met with. “It appears clear,” says the 
writer, “that the remarkable efficiency of Mr. Brown’s dynamo must 
be ascribed to the ingenious though simple alterations which he has 
made in the armature and its relative position to the field-magnets.” 
And Professor Amsler-Laffon added to his report that “the Brown 
dynamos are distinguished by a simple, solid and judicious construc- 
tion.” If, after fifteen years, we wanted to sum up briefly the main 
characteristic features of Brown’s various designs adapted as they 
are to all sorts of conditions, we could not do it better than by repeat- 
ing the above statements, and the constructions to be described in 
this article will amply bear us out. 

The dynamos for the Kriegstetten Solothurn transmission were 





illustrated by Fig. 1, which shows a low- 
i the only difference that they had a smooth core 
nstead of a tunnel armature. Their magnetic circuit was carefully 

evidence that the core 


in the armature and field cop- 


j +} hiot . are mhtas 1 
igned, and the high ethciency obtained is 
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vere small aS well as the losses 
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per. The report on the tests that were conducted in November, 186, 
at the Oerlikon works, says that “the brushes are easily accessible, 
showed very little sparking, and did not require any adjustment dur- 
ing the tests when more and more lamps were added. There wou) 
thus be very little wear to both brushes and collectors. The fieid 
magnets became only slightly warmer during a run of several hours’ 
Mr. Brown employed the hole armature as early as November, 
1885, for his direct-current, low-tension generators and motors. 
There seems little doubt that he employed hole armatures at 
very early date and used them to practical advantage. Whether Wen 
strom actually anticipated Brown or not in regard to tunnel arma 
tures, or in regard to slotted armatures, is after all a very unim 
portant matter. Both men have proved their fertile genius in ele: 
trical designs, and, as must always happen with men working in {! 
same field, they may have independently struck upon the same con- 
struction. Questions of priority are only too often idle and unworthy 








FIG. 3.—300-HP GENERATORS FOR SCHAFFHAUSEN SPINNING MILLS. 


questions that lead to endless squabbles. What matters it after all 
whether a man has got hold of a new idea five minutes before an- 
other one does? The electrical world will be indebted to both if 
there is no intellectual piracy in the play, and in the case in question 
we should honor both Brown and Wenstrom for their improvements 
on direct-current armatures. We shall later on describe some low- 
tension generators of Brown’s, and shall now return to his direct- 
current machines for power transmission. 

The success of the Solothurn plant.led of necessity to larger under 
takings on the same plan. Among these we mention especially an in- 
stallation in Italy for transmitting 270 amperes at 625 volts over a 
distance of 500 yards. We here reproduce a drawing of these zen- 
erators, as their construction has undoubtedly given a mighty im- 
petus to the construction of railway generators all over the world. 
The plant was sold to Signor Gaetano Rossi, in Piovene, near Schio, 
in Upper Italy. The generator ran at a speed of 500 revolutions. 
From an article in Jndustries, London, August 10, 1888, we take the 
following data, which will supplement Fig. 2. The generator was 





t 
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FIG, 4.—CON NECTION OF GENERATORS AND 
MOTORS IN SCHAFFHAUSEN SPIN- 
NING MILLS. 


designed for 270 amperes at 625 volts when running at 500 ©. Pp 
The field magnets were of cast iron, and of the four-pole type. The" 
were four exciting coils, each containing 58 turns of square wire, 4 
coils being connected in series. The armature of the generator 
960 mm. in diameter by 500 mm. long, and was Gramme wound 
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joo turns of 6 mm. square wire having a sectional area of 36 sq. mm. 
The core of the armature consisted of wrought iron disks, which 
were mounted upon a gun-metal flanged cylinder made in two parts. 
The joint between the two parts was a broken line, so that even those 
disks which were over or close to the joint were well supported, and 
{ter the insertion of the disks the two parts of the supporting cylin- 
der were drawn together by the bolts shown, and the outside of the 
flanges was insulated by wooden rings. 

Comparing the design of these generators with modern practice, 
we find that we have about 230 ampere-wires per inch periphery of 
the armature, a value which is low as compared with modern Ameri- 
can practice, but only a few years ago was quite common in Europe. 
The excellent commutation secured in Brown’s early machines, is 
in large measure due to the large flux that he utilized. It is difficult 
for us to realize—armed as we are with magnetizing curves of all 
kinds of material—how one could design machines without having 
any such data at one’s disposal. But this is exactly what Mr. Brown 
had to do, and when the writer in Jndustries speaks of the “talented 
young engineer who is at the head of the electrical department of the 
Oerlikon works,” we cannot but join him in his admiration. 

Mr. Brown had to develop numerous protective devices for his plants, 
such as lightning arresters and automatic circuit breakers which 
avoided breaking the whole current suddenly, but acted in such a 
manner as to cut down the field excitation of the generator if the line 
current increased beyond a certain value. The device consisted in 
an automatic switch which short circuited the field coils of the gen- 
erator, being released by an electro-magnet which was excited by the 
main line current. We cannot, for lack of space, enter into a more 
detailed description of this “ingenious and simple” device, but must 
conclude by citing once more from Professor Amsler-Laffon’s report, 
which speaks of the “excellent provision made by automatic short- 
circuiting devices against too strong currents.” 

The plant described above was operated with series-wound gen- 
erators and motors. Mr. Brown had succeeded in obtaining almost 
entirely constant speed of the motor. He now installed the plant 
for the Schaffhausen Spinning Mills, which is still in successful oper- 
ation, with compound generators and motors. The distance between 
the generating station and the mills was 750 yards, and Brown trans- 
mitted 600 horse-power over this distance with two 300-hp genera- 
tors of 625 volts in series. How Brown avoided a starting resistance 
for the motors, and how he made the generators mutually control 
each other by crossing the connections between armatures and fields, 
is of such general interest that we cannot forego quoting at length 
from a lecture on this subject by Mr. Kapp, delivered as one of the 
Cantor Lectures at the Society of Arts, in London, in 1891. 

“The generating station contains two 300-hp dynamos (Fig. 3), 
which are over-compounded, so as to produce a constant pressure of 
600 volts at the motor tsation, the loss in the line being with full cur- 
rent 24 volts. These machines have series wound drum-armatures, 
running at 200 r. p.m. Their more important electrical data, as well 
as those referring to the motors, are given in the following table: 


SCHAFFHAUSEN TRANSMISSION PLANT. 


Genera- Twin Small 
tors. motor. motor. 

Number of machines.......... 2 I 2 
Normal horse-power .......... 300 380 60 
Number of poles in magnet field 6 6 2 
Revolutions per minute ....... 300 300 350 
Terminal voltage ..........+. 624 600 600 
Normal current amperes ...... 330 500 81 
Diameter of armature inches.. 4714 42% 23% 
Length of armature core inches. 20 2036 22% 
Radial depth of armat. core in. 8 7 4% 
Section of armat. conduc. sq. in. .103 .078 .0287 
Number of armature conductors 316 316 540 
No. of commutator segments... 153 153 go 
Loss in armat. resist. per cent. 1.46 1.52 2.7 
Inds ct. in armat. C. G. S. meas.7500 7600 15,800 
Shunt resistance ohms ........ 140 143 295 
Loss in shunt excitat. per cent. 1.35 1.68 
Main turns per magnet........ 6 4 
1. in main excitat. per cent.. 3 2 see 
l'ype of 5 GROG. ok Sade cies Drum Drum _ Cylinder 


b interesting and novel feature of the plant,” continues Mr. 
‘app, “is the arrangement adopted for starting gradually, and yet 
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without the use of resistance.. To start the motor gradually, and pre- 
vent sparking at the commutator, we are obliged to insert into the 
armature circuit a variable resistance, which is withdrawn after the 
motor has gathered enough speed to make this safe. There is no in- 
convenience in using such a resistance when we are dealing with small 
currents; but when it is a question of several hundred amperes, and 
the absorption of as many horse-power, the resistance becomes a 
very cumbersome and unwieldy appliance. To get over this dif- 
ficulty, Mr. Brown has devised a very ingenious method of coupling 
between the line and machines, the essential features of which are 
shown in Fig. 4. There are four main cables, two positive and two 
negative. Three of thse cabls contain no switches which need be 
used for starting, although, of course, they contain the switches and 
fuses which may be required for testing purposes and as safety de- 
vices, but these, not being essential to the explanation of the starting 
arrangements, are not shown in the diagram. Call the two outer 
cables positive and the two inner cables negative. The positive 
cables are looped at both terminuses, and the inner cables are also 
looped in this way, but a switch is inserted in the right-hand cable 
at the motor station. Now imagine all the machines at rest, and this 
switch to be open. To start the plant, the turbine-driven generator, 
G—1, is set in motion, and the machine run up until this machine ex- 
cites itself by its own shunt. If you will follow the connections you 
will find that the shunts of the other three machines will at the same 
time also become excited. The motors have now made their fields, 
and if we start the second generator, G—2, slowly, a current of grad- 
ually increasing strength will be sent through both motors, and the 
latter will gradually start. As they gather speed, their counter 
e. m. f., which is indicated by a voltmeter at the motor station, grad- 
ually rises; and if it has become equal to the e. m. f. indicated by a 
second voltmeter in connection with the current from the first gen- 
erator, G—1, the attendant closes the switch, and the operation of 
starting is completed. It should be noted that on closing this switch 
there is no sudden rush of current since the pressure on both sides 
of the switch is approximately equal. 

“Originally the motors were intended to be pure shunt machines, 
but it was soon found that owing to the very small armature resis- 
tance and armature reaction, it was very difficult to get the load 
equally divided between them. Mr. Brown, to overcome this dif- 
ficulty, hit upon the ingenious device of making the machines mu- 
tually control each other by putting on demagnatizing main coils, and 
crossing the connections between armatures and fields, so that the 
machine, which might at any moment develop a tendency to take more 
than a fair share of current, would have its field strengthened by the 
deficiency of current passing through its main turns to the other 
armature, and would thus immediately raise its counter e. m. f., and 
check the excess of current, whilst the other machine which was not 
taking enough current would have its field weakened, and would thus 
be forced to take more current. It is clear that by this cross connec- 
tion even a neglect on the part of the attendant to set the brushes 
properly cannot materially influence the even division of current and 
load between the two machines, as the demagnetizing influence of the 
main coil has the same effect as if the armature reaction were in- 
creased, and insures thus constancy of speed.” 


New Australian 15,000-Mile Cable. 





On Nov. 1 the new cable of the Eastern and Eastern Extension Tel- 
egraph Companies between Durban, Natal, and Perth, Australia, was 
opened for general traffic. This cable is a part of a new system of the 
above-named companies, involving the laying of no less than 15,000 
miles of cable to connect England with South Africa and Australia. 
The new line has been completed between Cornwall and the Cape. 
The extension from Durban to Perth has just been completed, as 
above noted, and the remaining section, between Perth and Adelaide, 
will be laid early next year. The new route takes in the islands of 
Ascension and St. Helena in the Atlantic, and Rodrigues and the 
Cocos-Keeling Islands in the Pacific Ocean, all of which were hitherto 
outside the pale of telegraphic communication. It is a notable fact in 
this connection that the entire enterprise was carried out without any 
government assistance whatever in the shape of subsidy or guarantee. 
The business will be handled entirely by the companies’ employes, and 
not by operators of the different administrations, thus rendering the 
system independent at all times. 
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The Development of Trolley Networks in Michigan. 


By Epwarp J. Harr. 


ESTERN MICHI- 
W GAN is being cov- 

ered with a re- 
markable network of inter- 
urban railway lines, radiat- 
ing from Grand Rapids— 
the little metropolis in the 
western part of the Wolver- 
ine State that James G. 
Blaine called humorously 
the “largest city of its size 
in the country’—and con- 
necting it with all the impor- 
Dor, Of tant Lake Michigan ports in 
four counties. There will be 
three of these roads in oper- 
ation next summer. Work 
is progressing on all three 
>| of them, two are practically 
completed, and one is op- 
erating cars over a part of 
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= | Cooper's | its lines. 
=| VAN BUREN | ; The whole world knows 
lkatamazoo, Grand Rapids as the “Fur- 






niture City,” the busy mart 
where furniture buyers 
from all over the coun- 
try and from abroad con- 
gregate for the trade of the semi-annual furniture seasons, but only 
a few of the States adjacent to Michigan remember that Grand 
Rapids is the shipping center of the Michigan fruit belt. It is 
on account of agricultural growth that Eastern capital is invest- 
ing itself in Michigan interurban railways, for the commercial and 
rural conditions of this section of the country seem to vie with each 
other in offering the greatest promise for such projects. Six months 
ago no less than six roads were being surveyed or projected out of 
Grand Rapids, and of these three have become material things, while 
of the other three at least one offers every promise that it will be 
doing business within a year. The Grand Rapids, Grand Haven & 
Muskegon Interurban Railway Company and the Grand Rapids, 
Holland & Lake Michigan Interurban Railway Company will be oper- 
ating a passenger and freight service over all their lines early in the 
spring, and the Grand Rapids, Kalamazoo & South Haven Traction 
Company will have its lines in operation next summer at the latest. 
Some of the experts say that when it is completed the Grand 
Rapids, Grand Haven & Muskegon road will be the finest and most 
perfect of the kind in this country, and it certainly seems that if all 
the good things promised for it are realized and every detail looked 
after in the careful manner that has characterized the construction 
work on the road and its buildings, it ought to be a difficult matter to 
build a better interurban road. The general alignment is for a direct 
line between Grand Rapids and Muskegon with a branch to Spring 
Lake. The distance between Grand Rapids and Muskegon, though 
the line is in a northwesterly direction is one mile shorter than the 
shortest steam railroad. In order to accomplish this it was neces- 
sary to cut diagonally through some of the finest peach orchards in 
Michigan, incidentally giving the best possible service to this peach 


I.—MAP OF SYSTEM, 


FIG. 


growing district. 

The road is built upon private right of way the entire distance. The 
bridges are of steel furnished by the American Bridge Company. The 
steam railroads are crossed by overhead bridges, so that there are no 


grade crossings, and in several instances important highways are 
rossed in the same manner to avoid risk or expensive accidents. The 
road is laid with 75-pound steel rail, American Society of Civil En- 
gineers standard, with 2640 full-size steam railroad ties per mile. The 


rail is double-bonded with Mayer & Englund protected rail bonds 
under the fish plates, one kond being placed each side of the rail, it 
being possible thereby to obtain a smaller cross section of bond and 
prevent pinching of the bond between the rail and fish plate, insuring 
flexibility to the joint. 

In order to construct a road having a minimum cost of maintenance, 
would usually have been temporarily piled 
At Fruitport, near the power 


1 number of places which 


aa 
have been provided with solid fill. 
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house, there is a trestle 1200 ft. in length, which is of the hea 
steam railroad construction. It is on piles from 60’ to 120’ in |. 
and the bridge is so designed that any part of the frame may |, 
moved and replaced without interrupting the operation of the 

At Mona Lake there is a pile bridge 1200’ in length. The o; 


have been kept at a minimum and the road has been designe, 


high speed so as to better serve the community and reduce cost 
eration. The entire road has been built with a view to making 
detail so thorough that the cost of maintenance should be reduc. 
low that of any other electric line of its kind at present in 
ation. Down at Fruitport, a small town about 40 miles northw. 
Grand Rapids, at the head of Spring Lake, one can get the bes: 


eral idea of the elaborate way in which everything is being equipp¢ 


and of the money that is being invested. Michigan men and F: 
capitalists are in the company, and the road is being built by W. 
house, Church, Kerr & Company. 


The car barns and shops at Fruitport, all in one building, occiip, 
ground area 128 by 166 ft. in dimensions—a handsome building 


brick and steel, with a fire wall separating the shops and barns. 


latter is provided with six tracks, furnishing facilities for storin, 
The shops are partitioned into the following departme: 


cars. 
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iest 
zth, 
re- 


Repair shop, blacksmith shop, armature room, office, locker room for 


employes, stock room, tool room and main shop. This main 
will be equipped with a fine assortment of machine tools and 2 . 
head traveling cranes and overhead trolley hoists. The power h 
is a building 105 ft. in length and 110 ft. in width, of brick and 


THE LINE, 


FIG. 2.—VIEW ON 


shop 
ver- 
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steel 





construction, with Ludiwici tile roof and concrete foundations. Coa! 


bunkers, constructed entirely of brick and iron, with a capacity 
300 tons are provided. The’power units are five 300-kw West 
house generators, three A. C.-D. C. type machines and two reg 
three-phase alternators. 
stead of reaching it through a sub-station. 
engine type construction and connected direct to Westinghouse c 


pound condensing engines of 600 horse-power each. The generato 
are arranged to operate in multiple, and are excited by two 37/2"! 


tar 
( 
mo- 
hs 


Direct current will go at once to the line in 


The generators are all of 


nm. 
tar 
tl? 


-k W 


engine type direct-current machines direct connected to two 100-hp 


engines of the same type as the larger ones. 


The boiler plant con- 


sists of four Babcock & Wilcox boilers of 300 horse-power ¢a 


equipped with Roney mechanical stokers. 


Draft is furnished by vert: 


cal tandem fans, and the plant is equipped with Westinghouse econo- 
mizers and heaters. One Worthington elevated jet condenser is used 


The transformers of the main plant are of the Westinghouse pa 
connected in delta, and will step the current to 16,500 volts f 
lines to the sub-stations. The switchboard is provided with 


terrupters, high-tension fuse switches and low-equivalent lightn 


arresters. There are two sub-stations, one at Coopersvill: 
other a few miles outside of Grand Rapids, both constructed er 
of brick and iron. Each is provided with a passenger room 
room and office, in addition to the machinery room. In th: 
the step-down transformer plant and two rotaries of 250 ! 
capacity each. 

The third-rail system is employed on all parts of the Ii 
the right-of-way is enclosed, which means in the country 
lying districts. In cities and villages a trolley system is © 

The passenger cars have been furnished by one of the | 


stp 
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«jiders in the country, who has had a large experience in the 


car | ; 
building of interurban cars. They are of steam railroad pattern and 
are trussed beneath the windows from end to end over the truss plank. 


The freight cars and the repair car are being built by the same people. 
The repair car is equipped with an electric winch, complete equipment 
of tools, and also with snow plow. It is equipped with four motors 
| js adapted for use as a locomotive. 


and 

The passenger cars are 59 ft. in length, of handsome design and 
beautifully upholstered in red plush throughout. Each is provided 
with two 150-hp motors and equipped with Westinghouse air brakes 
and air sanders. The cars are to have plate glass windows and are to 


be 8-0” wide, giving greatest comfort to passengers. The trucks are 
being furnished by the Baldwin Locomotive Works, of Philadelphia, 
and are the very latest and best, with steel-tired wheels and inside 
hung brake gear. Parties are now negotiating for the purchase of 
large tracts of land on Spring Lake, which will be converted to the 
purposes of a beautiful summer resort, and a line of steamboats is to 
be operated between Fruitport, Highland Park, Spring Lake and other 
resorts. No expense will be spared to make the road and its equip- 
ment complete and perfect in all its appointments, and among the 
special features will be a copper metallic circuit telephone line the 
length of the road, with arrangements so that the conductor of each 
interurban can tap a set of telephone instruments on any part of the 
line. 

The Grand Rapids, Holland & Lake Michigan Interurban Railway 
has been operating one or two passenger cars between Grand Rapids 
and Jennison for some weeks, but it has secured its power from the 
lines of the local street railway company. A few weeks ago, how- 
ever, the power house was formally opened and the current fed to 
the lines from the company’s power house at Jennison, and it is ex- 


a 





FIG. 3.—A SINK HOLE. 


pected that cars will be operating over the entire length of the line 
by Dec. 1. 

The lines of this company extend in a southwesterly direction from 
Grand Rapids to Holland and Mackatawa Park, and south to Douglas 
nd Saugatuck. A feature of the road that is duplicated by few interur- 
ban roads in the country is its double-track construction. Two tracks 
extend from one end of the line to the other, and the poles are set 
entrally between the tracks, carrying tubular iron cross-arms well 
On most of the line the poles extend above the cross-arms, 
which also serve as the supports for the trolley insulators, and carry 
their top a line of barbed wire, grounded at intervals, for lightning 
protection, 

The completed power plant will consist of two vertical Ball & Wood 

of compound-condensing type, 750 horse-power each, con- 
direct to two Westinghouse three-phase alternators of 500 
each. The machine voltage is 400, and it will be stepped up 

20,000 at the central transformer plant and down to the line volt- 
‘ge Ol 550 at the sub-stations. The central stations and each of the 
two tations will be provided with two 300-kw rotaries. The 

will be located at Zeeland and Holland, and will be fur- 
_ -. 48 passenger stations, with ticket offices and waiting rooms. 
I ler plant consists of four Cahall Babcock boilers of 300 
each, equipped with Green mechanical stokers. The 
‘ handsome design, equipped with air brakes, and the air is 
tanks under the cars, filled from a reservoir at Jennison. 

' is supplied by an air compressor at the central station. 
cr of difficulties were encountered in building the Holland 
me interesting feats in engineering were accomplished in 
them. A short distance from Holland a soft, marshy 
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place was discovered, and for many days teams drew gravel and filled 
it in to establish the grade, after which the two tracks of the road 
were built across the fill. This was no sooner done, however, than 
the whole caved in to an unknown depth, carrying the tracks with it 
and leaving nothing visible but a large pond. An effort was made 
to fill this in, and carloads of gravel were dumped into it, but the 
effort was in vain. After a great deal of study it was planned to 
drive piles to establish a firm foundation for the roadbed, and this 
was done. Large pile drivers and engines were secured, and more 
than 1000 piles were driven into the sinkhole, some of them to a 
depth of 75 ft., sections being spliced piece by piece to the lengths 
already driven as the work progressed. 

The viaduct at the Lake Shore & Michigan Southern Railway 
crossing, a few miles south of Grand Rapids, is a fine piece of engi- 
neering, constructed to permit the interurban cars to pass over the 
railway tracks, and it is so well planned that the grade is not very 
steep on either side of the trestle. Another similar trestle, covering 
a broad gulch between two hills, is built near Zeeland. 


The road has commenced operating through cars between Grand 
Rapids and Holland on a regular schedule. The cars are run from 
both ends of the line at intervals of an hour and ten minutes. The 
distance is a little less than 30 miles, and a fare of 44 cents is charged, 
which amounts to 114 cents per mile. A transfer arrangement with 
the local street railway system is in effect, and transfers are issued 
by the interurban conductors to any part of the city for an additional 
5-cent fare, while the city street railway conductors issue transfers 
to the interurban cars good to the city limits. The business is excel- 
lent, and the Sunday traffic between Grand Rapids and Holland is 
enormous. In spring the cars will run through not only to Holland, 
but west to the shore of Lake Michigan and thence south to Sau- 
gatuck. 

The Grand Rapids, Kalamazoo & South Haven Traction Company 
expects to operate in conjunction with a Chicago freight and pas- 
senger boat line making connections at South Haven, and to make 
a feature of the Chicago traffic. The line will open up some rich 
farming and fruit country, and furnish transportation facilities that 
ought to give a great impetus to the movement of the products in 
these counties. The road will get its power from the Kalamazoo 
River at a point near Allegan, and only a few miles from the Allegan 
long-distance transmission plant that was described in these col- 
umns when opened two years ago. The power plant of this inter- 
urban company will be located between Allegan and Otsego, and the 
work upon it will commence in a few weeks. In fact, Engineer M. 
Van Harlingen, of the company, is now located at Allegan, and has 
several corps of surveyors out on the branches of the line. He is 
about ready to give out the contracts for the construction on the 
road, which will be let in 10-mile sections, or sublet as a whole. The 
distance from Grand Rapids to Allegan is 33 miles, and from there to 
Kalamazoo is 22 miles. From Allegan to South Haven is about 30 
miles, and from South Haven up to Saugatuck is about 20 miles, so 
it will be seen that the line projected is a long one. Options are held 
on, two or three sites for a power station, all on the Kalamazoo 
River near Otsego. The river will be dammed, and a fine plant of 
three-phase alternators will be installed. The steel is already con- 
tracted for, and it is said that the contract has been let for a part of 
the machinery. 

This road was promoted by William Aldrich Tateum, of Grand 
Rapids, and W. H. Patterson, of Pittsburg, and its franchises, prop- 
erty and interests were transferred a few weeks ago to the Grand 
Rapids, Kalamazoo & South Haven Traction Company, which was 
incorporated under the laws of Michigan. The construction com- 
pany, a New Jersey corporation of which Mr. Van Harlingen is the 
engineer, has the contract for the construction of the road. In Grand 
Rapids itself the Grand Rapids Railway Company has agreed upon a 
transfer arrangement with the two interurban companies whose lines 
already reach there, and it stands ready to make suitable arrange- 
ments with any others. There is not a city in the country that has 
a better street railway system to-day than Grand Rapids. 

A few weeks ago its new power house was opened—a model plant 
of its kind, equipped with two large power units, either one of which 
will carry the normal load of the road, and some auxiliary machinery. 
Each of the two large units consists of an Allis cross-compound con- 
densing engine, with an economic rating of 1250 horse-power and a 
maximum rating of 2200, direct connected to a General Electric 14- 
pole direct-current machine of 800 kilowatts capacity, economic 
rating, which can run up to 3000 amperes on heavy load. 

The company has been improving its lines and extending them in 
all directions in the last year, and the people of the city seem to be 
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perfectly satisfied with the system. During the year the company 
has replaced miles of its steel with new 80 and go-lb. rails, and all 
are fastened with cast-welded joints. The company has just placed 
an order for a number of the new magnetic brakes manufactured by 
the Westinghouse Company, and its cars will be equipped with them. 
This system will form the center of what promises to be one of the 
finest systems of interurban railways in any State in the Union. 





Electrical Incomes and Outputs per Ton of Coal. 





Aton D. ADAMS. 


OAL is the raw material and electrical energy the finished prod- 
uct of generating stations. In every system of electrical sup- 
ply the problem is to deliver energy from the boiler furnace 

at the station to the lamps, motors, heaters and chemical vats of con- 
sumers. The general conditions are that heat must be changed to 
motion, motion to electrical energy, and this energy transmitted to 
the points of use. Notwithstanding the uniformity of these require- 
ments, there are very few lines of manufacture in which such great 
variations are to be found between the quanties of raw material 
consumed and the product. Unfortunately these variations are too 
often overlooked because the data necessary to establish their exis- 
tence is not readily available. Massachusetts alone among the States 
causes comprehensive data concerning the operations of electrical 
systems within its limits to be collected and published. The figures 
here presented as to the incomes, outputs and coal consumption of 
electric stations are derived from the report of the Gas and Electric 
Light Commissioners of this State, for the fiscal year ending June 
30, 1900. Data is given for stations in cities only, and each station 
is designated by the name of the city in which it is located. 

No city in the State except Boston contains more than one complete 
plant for public electrical supply. Figures are given for the two 
largest electrical systems in Boston. These systems have been con- 
solidated since the issue of the latest report. All of the stations here 
considered are operated exclusively by steam power. For con- 
venience of comparison, the stations are arranged in an order corre- 
sponding to the amount of coal burned during the year by each. The 


Tons of coal burned by electric lighting stations, and the 
income per ton from sales of electrical energy 
for the year ending June 30, 1900. 


Location of Tons of Coal Income 
Station. Burned. per ton. 
Boston—Edison ............... 38,783.7 $28.75 
Soston—Electric .....scccesoe 28,746.0 31.24 
RAMEE Saye cd tins veeens 7,234.0 21.90 
COE oss conde tents ranes 6,385.0 24.59 
WOMENS 3:2 5N nes 0.400 sepa woe ee 12.75 
ee NOE ie esa eae y cien tee onl 5,953.0 29.00 
WEteONe 9 O 5 ve casein see 4,877.0 44.40 
Somerville 4,719.9 22.07 
RSW vn acu Suv nee he Ge Seer 4,627.0 32.69 
a ae ee ee eee ree ee 4,403.0 22.19 
SEO <5 ox race weretuhe een eek 3,754.2 19.61 
ER awl Gs ricer eae on 3,528.0 17.32 
PEA 5 sos SRR pee epee 3,520.1 19.39 
BASU Scot poe tu eee ce ees ante ee 3,392.2 14.64 
North Adams 3,348.0 15.12 
WGI 6d. sos oS ose ee oben eas 3,084.0 18.62 
Malden 2,961.4 44.67 
Haverhill fs 2,277.6 30.61 
OW MICGIOEG. Sievers ocean sess 2,209.0 47.65 
Fitchburg 2,004.0 29.81 
Northampton 3 Gis osea vise 34% 1,974.0 18.46 
COMIN J thie vias eae tai ane o 1,352.3 29.24 
RVIGUMCRMREE 3a. Wie onsdeeevetons 988.7 40.28 
SOVRITG Viv) og eis wetegsvaretera 773.2 36.50 
MAAS obs ca dacdeeeceeeows 656.3 36.50 
BEWDUSTOOEE oss barns 1k eek eees 518.0 33.10 


income per ton of coal for each station is determined by a division 
of the total income from the sale of electrical energy by the number 
representing the tons of coal consumed. Tons of coal here stated are 
each. Where screenings have been used, 85 


long tons of 2240 lbs. 


per cent of their weight are taken as the equivalent weight of coal. 
Coke has been used to a small extent, and its weight in the original 
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reports is given in short tons of 2000 Ibs. each. These weights fo; 
coke have been added to those of coal without allowance for the short 
ton, on the assumption that coke is usually a more effective fuci than 
soft coal. 

In a comprehensive view of the data for these 26 systems, the most 
striking fact to be noted is the great variation in incomes per ti of 
coal burned. Illustration of the extremes of this variation are foun 
at New Bedford and Pittsfield. In New Bedford the electric station 
earns an income of $47.65 for each ton of coal it burns, while the sta. 
tion at Pittsfield receives an income of only $12.75, or 27 per cent of 
the former amount, per ton. 

Even among stations that consume nearly equal amounts of ¢o! 
there are wide differences between the incomes per ton. Take {for 
illustration, the stations at Worcester and Somerville, consuming 
4877 and 4719.9 tons of coal, respectively. At Worcester the income 
is $44.40 per ton, or twice the $22.07 received at Somerville. Equally 
good illustrations of the differnces in incomes for plants that co: sume 
nearly equal amounts of coal may be seen in Cambridge and Pitts. 
field, and in Malden and Woburn. On the other hand, stations of 
widely different capacitiés often derive nearly equal incomes per ton 
of coal. Thus the Newburyport station, that consumed only 518 tons 
of coal, got an income per ton that was a trifle greater than the like 
amount received by the station at Boston, that consumed 28,746 tons, 
or more than 50 times as much. Similar equality of incomes per ton 
of coal burned by stations of widely different capacities may be ob- 
served in the Boston Edison station and that at Quincy, in Fitchburg 
and Fall River, and in a number of other cities included by the table. 

The income per pound of coal burned is obviously a factor of great 
importance in the determination of net earnings for an electric sys- 
tem. It is, therefore, a matter of no small practical interest to de- 
termine whether the very low earnings per ton of coal displayed by 
many stations are the best that can be had. The suggestion may at 
once be made that as the incomes of electric systems depend directly 
on the prices they are able to obtain for energy, the small earnings 
per ton of coal are simply due to poor markets. If this view of the 
case is in the main a correct one, there is little more to be said, and 
the station with a large coal bill and a small income must be left to 
its fate. On the other hand, if it can be shown that in most cases a 
low income per ton of coal is the result of inefficient operation, a little 
good engineering may greatly improve matters. 

It is just at this point that the student of operations by American 
electric stations meets the greatést difficulties. The amount of coal 
yearly burned is usually secret, the prices at which energy is sold are 
more secret, and the number of kilowatt-hours delivered is most 
secret. Happily for the present inquiry, it is possible to determine 
from the Massachusetts reports not only the total amounts of coal 
consumed but also, by calculation, the prices at which large parts of 
the station outputs were sold, and the numbers of kilowatt-hours in 
these parts. 

Street lighting is that part of the services performed by electric 
systems whose price and amount in kilowatt-hours can be accurately 
determined from the reports. The importance of this information 
obviously depends to a large extent on the ratio of street lighting to 
the total amount of service performed by each electric system. Not 
only the kilowatt-hours supplied for street lighting and the price in 
each place has accordingly been calculated, but also the ratio of the 
income from street lighting to the total. 

In order to draw fair conclusions as to the efficiency of electric sys- 





whether such prices are generally higher or lower than those re- 
ceived for commercial service. As street lighting is usually the 
largest single contract on which an electric system is engaged, and 4s 
this service constitutes a more uniform load than any other, it seems 
at first glance that the rates charged for it should be lower than most 
others. On the other hand, the amount of street lighting to be done 
in any one city changes very slowly, while there is opportunity 10 
great expansion in the direction of commercial service. Moreover, 
after a plant has reached a considerable capacity additional load m2} 
be taken on at a comparatively small expense of operation. 

considerations, and certain facts as to particular plants that ca! 
be stated here, lead to the conclusion that average rates for 
mercial service are not usually far from those charged in street 18"! 
ing. On this assumption it, is easy to determine whether the wic 
variations in incomes per ton of coal burned are due to low rates © 
energy, or to poor efficiency. It is obvious that any errors, due to te 
assumption that average commercial rates equal the rates for street 
lighting, will be of less importance the larger the ratio of th 
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from street lighting to the total energy income. For this reason com- 
parisons should be limited to stations that derive a large share, say, 
one-third at least, of their energy income from street lighting. 

The ratio of income from street lighting to total energy income was 
at Worcester 34.6, and at Somerville 46.4 per cent. At the Somer- 


Kilowatt-hours Cents per Per cent street 


Location of to street kilowatt- lighting 
station. lamps. hour. to total. 
Boston—Electric ...... 4,841,625 .6 6.66 35-9 
Worceted viscstesa ous 1,233,021 .1 6.09 34.6 
Fall RIVG? sccvivnswars 1,276,508 .2 6.53 48.6 
Lowéll ‘cess scaaviwue os 956,304.9 6.00 36.2 
Cambridge ........... 837,348.8 7.81 41.6 
Lyf socccsccescccvers 868,747 .3 6.00 34.4 
New Bedford ......... 352,049.6 7.07 aa7 
Somerville ovccccetseves 532,885 .3 9.08 40.4 
BrocktOR a ccesscccsess 323,400.9 7.92 34.8 
Haver seu isiecgaccks 331,072.4 6.75 Pe 
Salem, ya +o ntdavesess, Ge 6.32 41.1 
Chale svéicncossvassoes 337,175.5 8.07 44.8 
Male occ cccessseaeas 336,742.8 8.61 21.9 
Newtolh vc ieCeakrowes 399,868 .3 8.18 47.9 
FitcHDUre sscccevesecss 307,975.1 9.71 50.1 
GIOUCOUEEE 8c scaviiwscs 100,876 .6 12.80 32.4 
North Adams ........ 188,224.9 8.00 29.7 
Walthe «cis scedsrci> 112,204.0 11.86 26.8 
QM. vrctscvecscoees 99,832.6 14.49 36.6 
PRISE ik. ceasasesarse 132,816.5 10.26 16.9 
Northampton ......... 77,118.6 15.70 33.2 
Newburyport ......... 73,814.5 15.28 65.8 
WORE escccccsveress 76,007 .7 13.91 18.4 
Bevely bcsicecccessss 159,980.7 10.20 57.8 
MariBore..054ase spends 80,739.4 10.27 34-5 


ville station the income per ton of coal was $22.07, and at Worcester 
the like income was $44.40. The price per kilowatt-hour for street 
lighting was 6.09 cents in Worcester, and 9.08 cents, or about 50 per 
cent greater in Somerville. On the reasonable assumption that aver- 
age commercial rates corresponded to those paid for street lighting 
in these two cities, the Somerville station must have earned about $66 
per ton of coal burned, if the efficiency of operation had equaled that 
at Worcester. As the fact is that only one-third of this last amount 
was earned at Somerville per ton of coal, it follows that the consump- 
tion of coal there per unit of output was three times as great as that 
at Worcester. At Lynn 34.4 per cent and at Northampton 33.2 per 
cent of the entire energy income was derived from street lighting. 
The rate at Lynn was 6 cents per kilowatt-hour for energy in street 
lamps, and at Northampton 15.70 cents. Each ton of coal burned 
at the Worcester station earned $44.40, so with equal efficiency the 


if commercial rates were equal to those for street lighting. As only 
$18.46 per ton of coal was actually earned by the station at Northamp- 
ton, its efficiency was only one-sixth of that of the Worcester plant. 

It may be thought that quite small plants cannot approach the 
much larger ones in efficiency, but the facts show that such is not the 
case. At Beverly the electric plant got 10.2 cents per kilowatt-hour 
lor street lighting and 57.8 per cent of its income was from this source. 
The Cambridge plant received 7.81 cents per kilowatt-hour for its 
service to street lamps, and earned 41.6 per cent of its income in this 
way. At Cambridge the income per ton of coal burned was $24.59. 
As the price in Beverly was 1.3 times that in Cambridge for street 
hghting, if this difference in prices extended to the entire outputs, 
the income at the Beverly station should have been $31.96 per ton of 
coal, with equal efficiency in both plants. But the Beverly plant 
actually earned $36.50 per ton of coal, so that its efficiency was 14 per 
cent greater than that at the Cambridge plant. The Cambridge sys- 


tem, however, supplied 837,348.8 kilowatt-hours to street lamps, or 
more than five times the 159,980.7 kilowatt-hours furnished for a like 
purpose by the plant at Beverly. In the matter of coal the Cam- 
rege consumed eight times as much as the Beverly plant. 

To bring out more clearly the differences in efficiency that exists 
among electric systems, it is desirable to get the results of each in 
pounds { coal consumed per kilowatt-hour of output. With the as- 
en previously made, that commercial rates are the same as 
“ose ior street lighting in systems where the income from the latter 
omens ‘s at least one-third of the total amount received for energy, 
nie pour f coal per kilowatt-hour of total output may be calcu- 
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lated. Where the average price per kilowatt-hour is the same for 
commercial service as for street lighting, the kilowatt-hours sup- 
plied to street lamps must be the same per cent of the total energy 
output that the income from street lighting is of the total energy in- 
come. In each case, therefore, the number of kilowatt-hours sup- 
plied to street lamps is divided by the per cent of income from street 
lighting to the total income, to determine the entire number of kilo- 
watt-hours in the output. The number of tons of coal as previously 
given for each station is multiplied by 2240 to reduce it to pounds. 
This last amount is then divided by the number representing the 
entire output in kilowatt-hours, and the result is the number of pounds 
of coal burned per kilowatt-hour. All of the stations that derived 
one-third or more of their income from street lighting have been in- 
cluded in this process. The results are remarkable for the wide 
range of efficiency which they exhibit. The station at Worcester 
consumed only 3.1 lbs. of coal per kilowatt-hour of output, while 
that at Northampton used 19.3 Ibs. for an equal result. According to 
these figures the system at Boston, though having an output more 
than four times as great as that at Worcester, the next largest, is 
surpassed in efficiency by the systems of Worcester and Lynn. The 
most valuable of these results, because the least liable to error are 
those for systems at Fall River, Somerville, Newton, Fitchburg, New- 
buryport and Beverly, in which the ratio of income from street light- 


Total-kilowatt- Pounds coal 


Location of hours for per kilo- 
system. all service. watt-hour. 
Boston—Electric .......cccccccces 13,486,422 4.7 
ee ies shoe Smeets oe 3,503,644 3.1 
WS MUONS yon shirk eu bec ¥ ees Coke 2,626,560 5.1 
RE ess CLG USS cue paanaeea tou 2,641,726 6.1 
EEE dbs Was bWasnean bs ous eem 2,012,867 97.2 
Rath oti cvubestedevvesteeneek 2,525,428 4.1 
TOR .scsn kubhiesnedavedeeset 1,148,459 9.2 
REPU MAGNE: cps dibs Wire see swikbae Smeets 929,312 9.1 
DE dvb al cengeu gids ak ahiewicee aety 1,545,171 6.3 
DENN oxi tebapmehedup ese Reckee re 752,624 10.5 
PEN ck ek ek Ree ne Behe 820,182 9.6 
PRONE tckevaeadesrsnkupencnns 614,706 7.3 
SE: vid knpaenweids Nags wien wae 272,766 ci. 
Ce rr eto 232,284 19.0 
MUON ied eatled Ccwles ak bona baie ke 276,783 6.2 
PEP LIOLE 55x sic nies cn dven aise 112,180 10.3 
ERSTE es occa bbe wad Bw eile 234,027 6.2 


ing to total energy income ranges from 46.4 to 65.8 per cent. At Fall 
River the consumption of coal was 5.1 Ibs., and at Newburyport 10.3 
Ibs. per kilowatt-hour, a difference of 100 per cent. If the average 
commercial rate in any case is greater than that for street lighting, 
the computed number of total kilowatt-hours for the year will be too 
great, and the pounds of coal per kilowatt-hour in the table too small. 
To show the probable limits of error in the figures for pounds of coal 
per kilowatt-hour, assume that in any case the average rates for com- 
mercial service is one and one-half times as great as the rate for 
street lighting, when the street lighting furnishes one-half of the 
total energy income. Then the true figures for total kilowatt-hours 
will be (4+%X%) =5-6 of that given in the table, and the 
pounds of coal per kilowatt-hour will be 1+ 5-6—=1% times the 
amount given. 

With all possible allowances for error it is plain that the stations 
considered present variations of efficiency that can only be accounted 
for by poor engineering in some of them. 





To Study American Industry. 





A cable dispatch from Paris of Nov. 9 says: A decree of the Min- 


ister of Commerce, M. Millerand, will be published in The Official 


Journal to-morrow, appointing a commission to study the organiza- 
tion of the Industrial School which France proposes to establish in 
the United States for the study of American industrial methods. 
The commission, which is composed of 14 members, is presided over 
by Senator Poirrier, and includes M. Bouquet, Director in Chief of 
the Department of Technical Instruction in the Ministry of Com- 
merce, and the heads of the State and private industrial institutions. 
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Telegraph Systems, Operating Speeds and Economies. 





By Romyn HitcHcock. 


APID communication of intelligence between distant points, 
R even to the ends of the earth, is a need of this day of hurry 
and energetic living. Possibly we are living too fast, 
giving too little thought to the pleasures and comforts of life and the 
well-being of those around us, in a wild scramble for elusive wealth, 
which, when we get it, we have no time to enjoy. But apart from 
commerce and business there is a social side, and the adoption of 
radical changes in the methods of telegraphic communication, bring- 
ing the art well up to electrical possibilities with the most improved 
methods, will so quicken and cheapen the transmission of dispatches 
that the telegraph will come into universal use for correspondence. 
It will also bring about a more perfect and wider distribution of 
news, since every country paper will receive well-edited correspon- 
dence recording the events of the day in all parts of the world. 

The man of wealth may now speak over a wire with a friend in 
Chicago, 1000 miles away, but he must pay the price. That price must 
always be large. The long-distance telephone may be used by the 
few—it is not for the many. They must rely upon the telegraph, 
which is now too slow and expensive. When an electric impulse trav- 
els along a wire with lightning speed, how can we say that the tele- 
graph is too slow? Can anything be more speedy? 

The electric current is, indeed, capable of meeting all requirements 
of speed, and it may well seem strange to all who think of it, if no 
means has yet been discovered whereby a telegraph message can be 
delivered in a few minutes instead of hours from the time of sending 
It is the purpose of this article to indicate the present condition of 
the telegraph business in this regard, the reason why the service is 
slow and costly, and to point out the direction in which we are to 
look for improvement. 

It is remarkable how firmly practical telegraph men have adhered 
to old methods and opposed innovations. Scarcely a change in the 
method of transmission has been made, except in mechanical details, 
since the historic message : “What hath God wrought?” was sent from 
Washington to Baltimore by Morse in the spring of 1844. To-day, 
after the lapse of more than half a century, and in a land famed for 
invention and progress, the old Morse key, changed and improved in 
form, but in principle the same, continues to perform almost the en- 
tire service of the telegraph, working at a speed of 15 words a 
minute. 

Such a condition of stagnation in the telegraph business may well 
cause astonishment to the general public, and lead to the question 
whether the fault lies with the electricians and inventors of the coun- 
try? That it does not we purpose to show as clearly as necessary. 
It is true there are a few Wheatstone circuits and a Buckingham 
printer in use, but these are anomalies, sporadic offshoots of a primi- 
tive, antiquated system, indicative of arrested development on lines 
of progress. Other efforts for improvement have been suppressed 
entirely. 

With the Morse key for sending, the need of more service on wires 
was early recognized, and this was first met by the invention of the 
“duplex,” whereby two messages could be sent at one time over a 
wire, one each way, and later the “quadruplex” was introduced, with 
which two messages in each direction could be sent together. At 
present, the quadruplex, transmitting 60 words a minute and requir- 
ing the services of eight operators, represents practically the highest 
development of the telegraph service, and even this is limited to dis- 
tances of 500 miles. It does not utilize one-twentieth part of the carry- 
ing capacity of a good telegraph wire. 

Nevertheless, the introduction of the quadruplex was of inestimable 
importance. It was stated by a high authority (a former president 
of the Western Union Telegraph Company), that the additional cir- 
cuits of the quadruplex, represented in value to his company $10,- 
000,000. This, then, was the value of an increase in speed from 30 
words with the duplex to 60 words a minute. 

More than 15 years ago Mr. P. B. Delany invented his well-known 
synchronous multiplex system, whereby six messages could be sent 
over a wire at the same time. This system was adopted in England, 
and has been in constant use, the inventor receiving a good royalty 
from the British telegraph department during the life of the patent. 
It has not been used in this country. A different form of multiplex 
has been brought forward by Mr. T. B. Dixon, which promises to 
soon reach perfection, and which seems to possess decided advantages 
over the present methods of quadruplex working. By this also six 
messages can be transmitted, or 90 words a minute. 
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All these systems are operated with the Morse key. It should pe 
noted that whether 15, 60 or 90 words a minute are transmitted 
over a wire, in each case the speed of working per operator js only 
7.5 words a minute, since for each sending operator there must be one 
at the other end of the line to receive the message. Therefore, we 
may say, that with the prevailing methods a wire which may extend 
500 miles is monopolized by eight operators, each representing a trans- 
mission of 7.5 words a minute. 

Or, we may present the facts in another way. If 10,000 ten-word 
messages, which would really be 20 words if we include address, 
signature and other necessary additions, are to be sent from one 
office during eight hours, this would be 200,000 words, or 416 words a 
minute to be transmitted. To do this work would require the <er- 
vices of 27 sending operators, the same number to receive, and since 
only two messages can go in one direction at a time, they must have 
13 wires. 

Thus we have an explanation of the multiplicity of wires which 
overload the telegraph poles and which represent a considerable in- 
vestment of money and large expenditures for maintenance, although 
they are busy only during part of each day. Obviously, the great 
need of the telegraph business is better utilization of the conductivity 
of copper wires, since there is an enormous disproportion between the 
cost of wires and the service obtained with the Morse key. The aim 
should be, precisely as in power transmission, to utilize to the fullest 
extent the conductivity of the line and to reduce the amount of copper 
to a minimum. Other economies of importance would immediately 
result from such a policy. 

It may interest Morse operators in this connection, to learn that 
by a recently applied invention, the speed of Morse transmission can 
be doubled, or increased to the highest speed at which the receiving 
operator can transcribe by sound on a typewriter. Of course, this 
does not mean that the speed of key-working by hand can be in- 
creased. The key is operated in the ordinary way, but the dots and 
dashes are reproduced as perforations in paper tape. The perforating 
may be done at a distant station. The perforated tape is introduced 
into a special transmitting mechanism which sends the message to line 
at any speed desired by the receiver, who may either take it down by 
sound or cause it to perforate another tape for retransmission. Thus 
the duplex can be made to do-the work of the quadruplex, and the 
efficiency of the quadruplex can be doubled. 

The Morse key has given way to some extent abroad to different 
forms of printing telegraphs, in which messages are received printed 
with types, on either paper tape or in page form. The old Hughes 
printer continues to do its work in Europe with a working speed of 
40 words a minute, but an average of 25. The Baudot is greatly fa- 
vored in France, connecting Paris with London, Berlin, Vienna, etc. 
It is said to transmit 30 words’a minute and six messages may be 
sent together, three each way, or four may be sent in one direction. 
The Rowland multiplex printer is being tried at Berlin. The operat- 
ing speed is said to be 40 words a minute for each keyboard, and four 
messages can be sent together in each direction, eight messages pass- 
ing over the wire at one time. 

The editor of the Electrotechnische Zeitschrift has recently made 
some interesting comments relative to the different printing systems 
referred to above. The following tabular statement is taken from his 
article. The first column of figures gives the number of operators re- 
quired for each system, the second column the number of words sent 
per minute, the third the number of words per operator and the fourth 
requires some explanation. 


Op. W. Op. W. R. 
DOLSE- ste oo tee poe 2 15 7.5 I 
Hughes simplex ........ 4 25 6.2 1.4 
Hughes duplex ..... ce 50 8.3 3-7 
Baudot 4-fold ..:...:.0% & 120 15 16 
Baudot 6-fold .......... 12 180 15 24 
Rowland 8-fold ........ 12 320 27 77 
Baudot 6-fold .......... 12 180 27 24 
Rowland 8-fold ........ 6 160 27 39 


The last two lines, beneath the rule, compare the Baudot when send- 
ing four messages in one direction with the Rowland sending the 
same number but working only one way. 

The last column of figures is intended to represent some numerical 
relation between the cost of wire conductors and of personal service. 
They are obtained by multiplying the words per minute by the words 
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verator for each system, taking the product so obtained for 
Morse as unity. The editor offers them with reservations. The pres- 
ent writer is not sure that they represent anything in particular. But 
they are a part of the table. 

Taking the figures as given, it will be noticed that with the Baudot 
the speed per operator is only double that of Morse. The utilization 
of the line conduction is, on the other hand, when all the machines 
are in use, three times that of the quadruplex. 

The Rowland apparatus, sending four messages each way, shows a 
per operator 3.6 times that of Morse, and a saving of four oper- 


per ( 


speed 
ators. The wire service of 320 words a minute is a notable achieve- 
ment. Professor Rowland was one of the world’s great men. His 


work in scientific research was always good, always the most well- 
conceived and perfect in execution. Therefore, me may believe that 
his printing telegraph will yet prove to be a valuable invention. 

There are still to be considered some of the numerous forms of 
printing telegraph machines, operated with typewriter keyboards, but 
not multiplex. They send single messages only, although possibly 
duplex operation may be practicable. Most of these are thus far only 
known to the inventors and the Patent Office. But assuming a typical 
machine to operate at 40 words a minute, and that one receiver can 
attend two machines, as with the Rowland, if two machines are send- 
ing there would be three operators engaged, and the number of words 
would be 27 per operator. This is nearly 3.2 times the speed of 
Morse, while the line would carry 80 words. This shows a line trans- 
mission of 1.3 as compared with the quadruplex and a saving of five 
operators. Unless economy in the pay of operators rather than in 
the cost and maintenance expenses of line, is a desideratum, which 
can only be the case with very short circuits, it does not appear that 
the simplex printing telegraph machine possesses any notable advan- 
tage over older methods, except for local communication. 

With reference to the foregoing figures, it should be said, that it is 
doubtful if a speed of 40 words a minute can be maintained in prac- 
tice. Comparatively few typewritists can copy from manuscript at 
that speed, on an ordinary machine, with the accuracy indispensable 
in the telegraph business. With all telegraph printers, so far as 
the writer’s observation goes, the operator must acquire a certain 
kind of touch to ensure perfect working over a line, and this inter- 
feres with rapid manipulation of the keys. Probably it would be 
nearer practical results to assume an average of 60 rather than of 
80 words. 

If such machines can be operated duplex, which is still problemati- 
cal, the transmission would be 160 words (more likely 120), which 
would be of sufficient importance to be worthy of consideration. 

On the other hand, there never has been a printing telegraph that 
could be trusted in the hands of operators alone. No reference is 
here made to such difficulties as are common to all mechanical con- 
traptions, but only to those aberrations peculiar to electrical apparatus 
generally, and euphoneously designated by electricians as “bugs.” 
They require expert electrical skill for their elucidation, and the 
figures above given for personal service in connection with printing 
telegraphs require correction, for which adequate data are not 
available. 

The next step in advance is the printing telegraph with mechanical 
transmission. The message is first punched in a tape which is then 
run through a machine which sends the signals to line. At the re- 
ceiving end the message is printed automatically. The Buckingham 
apparatus is of this kind. The transmission is from tape, with six 
perforations for each letter or space, which is run through a Wheat- 
stone machine. The printer is an admirable although exceedingly 
complex machine. The system works duplex and probably transmits 
regularly 80 words each way, 160 words a minute between Chicago 
and New York, possibly more. The claim is made for it that the 
working speed is 100 words a minute each way. But all claims for 
speed of telegraph operating should be taken with a large allowance 


‘or possible errors. There is no obvious reason why all inventors of 
Printing telegraphs should be led in devious ways, to the dead uni- 
‘ormity of 100 words a minute for every apparatus. Operated by 
hand th y admit a limitation to about 50 words, but always declare 
that if the machine could be fingered fast enough it would print roo. 
It should not be publicly mentioned, perhaps, since it is a dead secret 
among inventors, but something depends upon whether one allows 
three or five letters to a word. However, the Buckingham apparatus 


'S Most excellent, and it is doing good service, under competent 

Supervision. 

we I ickingham apparatus seems to compare favorably in ef- 

AN with the Wheatstone automatic, having some advantage over 
¢ latter in that the messages are printed by the receiving apparatus. 
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But its installation is costly, and the price of continuous action is 
eternal vigilance. 

The Murray system, which has already been illustrated and de- 
scribed in the pages of ELEctrIcAL WorLD AND ENGINEER, is the latest 
development in this direction. If ingenuity, well-directed energy and 
perserverance reap their just reward, Mr. Murray will succeed. The 
transmission is from tape perforated on a keyboard machine. Mes- 
sages are received in the form of perforated tape which may be run 
through a typewriter apparatus which is thus actuated to print at 
great speed. Or, it is proposed to use the tape in a similar manner 
for the setting of types for newspaper use. There would seem to be a 
wide field of usefulness for this admirably conceived system. Mr. 
Murray believes that his apparatus will transmit 100 or more words 
a minute, and this expectation is based upon tests over wires of the 
Postal Telegraph Company, with machines not yet perfected in all 
details. He has a special alphabet for transmission which is con- 
siderably shorter than the Morse. 

Beyond all these, in a field of limitless range and promise, are the 
automatic or machine systems, which transmit from perforated tapes 
and receive in dots and dashes at great speed. These are the systems 
which economize in line and plant. They are the systems which must 
be relied upon to provide cheap telegraphy for the people. 

The great Wheatstone invention has led the way in this direction, 
but its speed is limited by mechanical and electrical features. It car- 
ries regularly between New York and Chicago about 100 words a 
minute each way. Although this speed is only a little more than 3.3 
times that of the hand quadruplex, the latter does not usually operate 
more than half the distance. Therefore the comparison should be 
with the duplex and the figures should be doubled. However, admit- 
ting that the system is also in other respects a superior one, even the 
proportion 6.6 is not sufficient for business competition with other 
methods of much greater speed and economy of operation. The 
Wheatstone is outclassed by later methods not yet in general use. 

Much greater speed than is possible with the Wheatstone is neces- 
sary if we are to make a near approach to the electrical carrying ca- 
pacity of copper wire. It is almost superfluous to add that the nearer 
we approach that limit in practice the smaller will be the investment 
required for lines and maintenance, and the cheaper will be the public 
service. The income to be derived from the full utilization of the 
conductivity of a telegraph wire, at a charge of one-tenth of a cent 
a word, would satisfy the most avaricious. 

Modern high-speed methods, with the modifications and improve- 
ments recently adopted, seem to have attained the practical limit of 
working speed. There is no reason to believe that they will be super- 
seded in future by others of greater speed or accuracy. Speed is a 
function of conductor and distance. It is sufficient for the present 
that 1000 words a minute in one direction can be realized in a com- 
mercial way over 1000 miles of wire. 

Whether regarded from the standpoint of an investor for gain, or 
in its purely utilitarian and social aspects, whereby the use of the 
electric current will become universal for correspondence, the new 
telegraph offers a subject for thought and imagination. The time is 
not far distant when ordinary letters will be transmitted by wire. 
Telegrams of 50 or 100 words will be sent 1000 miles, or even from 
Maine to California, for less than we can send a 10-word message to- 
day from New York to Chicago. 

This means a radical change in business as well as in social corre- 
spondence, letter telegrams becoming almost as cheap as the letter 
post, and exchangeable across the continent within a few hours, from 
which will follow a development along these lines of which the world 
has not yet dreamed. This is not a chimera—it is a reality within our 
reach, founded upon the most solid basis of physical science and 
perfected in every detail of execution and operation. 

For the benefit of those whose confidence in pure science requires 
the reinforcement of more tangible and materialistic evidence, it may 
be added that a practical demonstration of high-speed telegraphy has 
been one of the features of the Pan-American Exposition, and this 
system—the Delany—has been adopted on a 300-mile circuit by one 
of the principal railway companies. 





Data as to Use of Calcium Carbide and Acetylene. 





The Treasury Department has just issued a special consular report 
bulletin devoted to replies received from Germany and Sweden as to 
the use of acetylene gas in those countries. Some of the details 
brought out are quite important and interesting. 

Consul Kehl writes as follows from Stettin, Germany: Acetylene 
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gas is emerging from a crisis which almost retired it as an illuminant. 
About eight years ago, when this gas was in its infancy, numerous 
devices for its manufacture sprang into existence; but through ignor- 
ance and improper constructions, many fatalities resulted. In De- 
cember, 1896, an awful explosion of acetylene gas occurred in Ber- 
lin. The press denounced its use; the police authorities throughout 
Germany placed almost prohibitive retsrictions upon acetylene gen- 
erators; the preparing of liquid acetylene was strictly forbidden; in- 
surance companies protected their interests by high rates and special 
requirements in addition to those prescribed by the police. As a re- 
sult, only safe and meritorious machinery is now constructed. 

For the manufacture of gas-producing contrivances and the various 
acetylene-burning devices, Germany has about two hundred and thir- 
ty-five factories, the most important being the “Allgemeine Carbid 
und <Acetylen Gesellschaft, Berlin.” This concern manufactures 
everything in the line of acetylene-producing machinery and the dif- 
ferent gas-consuming articles. The imperial testing station for ma- 
rine lights, situated close to Stettin, has officially tested the light- 
house burner and reflector manufactured by the firm above named. 
The chief of the station, in a personal interview, expresses himself as 
follows: For light-houses out of reach of electricity, and easily ac- 
cessible in winter or summer, acetylene would render good services, 
although it can in no way be compared with electricity in reliability, 
on account of the many details which must be looked after when 
burning this gas. I prefer electricity. Most of the French coast 
lights are electrical, while our lights are all petroleum. 

At the Altenbruch light-house, on the Elbe, there have been some 
experiments with acetylene, giving the following results: By a con- 
sumption of 102 liters per hour, 302 candle-power was produced, and 
by 175 liters per hour, 435 candle-power. An objection to acetylene 
for “long-range” light-houses, as advanced by an experienced sea cap- 
tain, is that in a fog or thick weather it “walls” too easily. A petro- 
leum light will penetrate a fog to a greater distance than any other 
illuminant. For clear weather, acetylene probably gives the best re- 
sults. In this district (the Oder River down to Ziegenort) there are 
fifteen navigators’ lights, five of which are burning acetylene; one (on 
an artificial island in the Big Bay) is to be replaced by electricity, due 
to the difficulty of approach during the period of ice. 

The acetylograph is a portable search or signal light, and can be 
used by day for signaling purposes. This apparatus, carrying its own 
generator, is mounted on three legs similar to those of acamera. The 
hand search light for the hospital or medical corps has a small gener- 
ator attached to a belt and connected with a reflector by a hose about 
3 feet long. 

Schéusee, a small village in West Prussia, is illuminated with acety- 
lene. Radenz Castle, at Koschmin, is lighted throughout with this 
gas. Many other instances can be quoted where acetylene is used for 
illuminating. In general, it is not believed that it will ever become 
popular or have great commercial value. The constant care required 
to prevent accident is an impediment. 

The following has becn received from Consul-General Muir, of 
Stockholm: Acetylene gas has been used in Sweden for about ten 
years, although its practical use was not developed until after the ex- 
hibition at Stockholm, in 1897. Experiments have been made with 
the gas in light-houses, beacons, etc., but the results have not yet been 
reported. It has come into practical employment in several railroad 
stations, as well as in manufactories, churches and private dwellings. 
The largest firms manufacturing apparatus for the production of 
acetylene gas are the following: Acetylene Aktiebolaget “Koh T. 
Noor; Sarverket “Suplex Ideal;” Aktiebolaget Acetylene-gasverk ; 
Hera Prometheus A. G.; Svensson & Co., Acetylene-affar ; Nordiska 
Acetylene Aktiebolaget; “Prinus” Acetylene Gasverk; Svenska Car- 
bid och Acetylene A. B.—all situated in Stockholm. The manufac- 
turers of carbide used for the production of acetylene gas are: Alby 
Calcium Carbid fabrik, Alby; Orebro Elektriska Akt. Bol. Orebro; 
Trollhattans Elektriska kraftaktiebolag, Trollhattan; Stockholms 
Superfosfat Aktiebolag, Stockholm. The price of carbide is 200 
crowns ($53.60) per ton f. 0. b. Stockholm or Gothenburg. 

Consult Bergh reports from Gothenburg, Sweden: I am informed 
that in this consular district acetylene gas has not yet come into use 
in light-houses, for buoys, or for beacons. It has been decided, how- 
ever, to try to use it in the small light-house or beacon at the entrance 
to the city of Marstrand, on the west coast, a few miles from Gothen- 
burg. Acetylene gas is used on several Swedish steamers for the 
top-light, the side lanterns and for search lights. It has recently come 
into use at several railroad stations, and favorable reports have been 
made. The gas is furthermore used in carriage and bicycle lamps 
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and hand lanterns in factories, and for small cooking and laundry 
stoves. There are in this city two concerns which manufacture {jj 
apparatus, but only a few have yet been exported. I have also seen, 
here appliances of foreign manufacture. The largest factory opera;- 
ing in this part of the country is probably the one at Trollhattan, some 
50 miles from this city. I am told that calcium carbide is exported 
chiefly to Hamburg, but also to Japan and adjoining countries. A; 
present, the price of calcium carbide is 20 kroner per 100 kilograms 
(about $2.43 per 100 Ibs.) at the factory. 

According to calculations made by the manufacturers of acetylene 
works, the use of the gas is economical, especially in this country, 
where petroleum and coal are considerably more expensive than in 
the United States. It is calculated that a factory using fifty lamps at 
16 normal candle-power each, burning 720 hours per year, would have. 
the following yearly expenses for lighting: 


Using petroleum, refined, at present price........ $149.97 
Using coal gas in common burners.............. 291.85 
Using electric incandescent lamps.......... seeee 236.88 
Using acetylene gas........... oes dheds dyawen «+ 125.53 


These calculations are based on the average price of gas and elec- 
tricity and counting calcium carbide at 27 kronor per 100 kilograms. 

If certain regulations are complied with and the gas works are of a 
type approved by the insurance companies, the latter do not make any 
discriminations against persons or business firms who use acetylene. 





Electrical Pigment Furnace. 





The illustration herewith represents in vertical section an electric 
furnace designed for the production of dioxide of tin (stannic acid). 
and patented Nov. 5 by Charles Paul Bary, of Paris. The operation 
is based on the familiar resistance principle, metallic tin being inter- 
posed between electrodes, vaporized by a heavy current of electricity, 
and the vapor oxidized by a blast of air. 

The furnace body A, of conglomerated magnesia, is provided at 
either end with depressions to contain the main bodies of molten tin 
C, these two bodies constituting the terminals of the circuit and com- 
municating through a narrow and shallow groove D, of such cross 
section that the metal therein may be readily volatilized by the heat 
developed by the passage of the current. Electrodes F, F’, make con- 
nection with the molten metal at opposite ends of the furnace and are 
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protected from overheating by refractory depending partitions EZ, E. 
The vaporized tin escapes through a contracted orifice O, and is 
burned to oxide in the combustion chamber B’ by air admitted at G’, 
the fumes being collected in bags as usual. The furnace resembles in 
form and function the construction designed by Westman for the 
treatment of arsenical ores, heretofore described in these columns 
(Vol. 37, p. 670). 

The method presents a case in which electrically developed heat 's 
employed for a reaction occurring at moderate temperatures 4n¢ 
readily effected in an ordinary furnace. In such cases the presump- 
tion is always against the economy of the process, and it is necessary 
to show a distinct advantage due to the mode of application of th 
current. In the present instance such an advantage seems to be 
gained, for the construction avoids the direct impingement of the a'° 
upon the surface of the molten metal, and there is, therefore, "° 
danger of wasting metal and contaminating the oxide by smal! pat 
ticles of incompletely burned tin mechanically carried over by the 
strong blast. 
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Electric Lighting for New York Elevated. 





The stations on the Manhattan Elevated road of New York have 
jong been among the worst lighted places in the city, except where 
electric lights have been introduced at a few points or where trial 
has been made of various forms of hood burners, which seem to go 
to pieces rapidly under the incessant vibration of the structure. Mr. 
Ww. E. Baker, the electrical engineer, who has charge of the elec- 
trical equipment of the Manhattan Elevated Railroad, now states that 
in less than two months the stations and station platforms of the 
Second Avenue branch of the road will be illuminated by electricity. 
Each station will have 50 lights of 12 candle-power each, and the 
lights will be kept burning from sundown until dawn. This illumina- 
tion will be made possible by the completion of the generating plant 
at Seventy-fourth Street and the East River. The Second Avenue 
line, which will be the first branch of the system to be fully equipped 
with electricity, has been fitted out with the third-rail from the Bat- 
tery to its terminus, so that all it needs now is the motor cars and the 
supply of electricity to fully equip it. The cars will be put in opera- 
tion soon after Jan. 1, 1902. The great distributing station at Seventy- 
fourth Street and the East River will transmit its current to seven 
sub-stations at Division and Allen Streets; Thirty-fourth Street, be- 
tween Second and Third Avenues; Third Avenue and Ninety-ninth 
Street, Third Avenue, near 161st Street; 110th Street, near Eighth 
Avenue; Fifty-third Street, near Ninth Avenue; Spring Street, be- 
tween the Sixth Avenue and Ninth Avenue lines. 

For the illumination of all the system 35,000 incandescent and 250 
arc lamps will be used on the different stations. The passenger sta- 
tions have lately been wired with a complete system of iron conduits, 
through which are drawn lead-covered conductors. The lead-cov- 
ered cables are drawn through the station hand rails to the parts of 
the station where the lamp-posts and wall fixtures are set up. 





Lighting the St. Louis Exposition. 





Mr. Isaac S. Taylor, director of construction and maintenance of 
the Louisiana Purchase Exposition Company, is keeping well ahead 
of the practical work in devising the effects which are to make the St. 
Louis World’s Fair not only larger than any of its predecessors, but 
also as unlike them as may be possible. He said lately, with regard 
to the important question of illumination: 

“The question of lights for the Exposition is requiring a good deal 
of attention at present. Naturally, we wish to get away from methods 
that have become stereotyped, or ‘midway’ effects that are unworthy 
of the dignity of.a big exposition. The grounds and buildings com- 
mittee has not yet decided upon a plan of action in regard to the light 
problem. Ultimately a decision will be reached as to whether an eiec- 
tric plant will be erected by the Exposition Company and managed 
under its control or whether the matter will be disposed of in the 
form of a concession. In either case a plant will have to be con- 
structed, and there can be little doubt that it will be within the limits 
of the site. 

“The most attractive use of the lights will probably be in connec- 
tion with the cascades. Here we expect to introduce an entirely novel 
effect, and one which at the same time will be in conformity to the 
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points on the grounds. The idea of throwing powerful lights on cas- 
cades and fountains from the outside has been carried into effect be- 
fore with pleasing results, but the visibility of the mechanism de- 
stroyed the illusion. In the matter of fountains we shall also intro- 
duce the concealed lights, though this is not an original idea. 

“The principal lighting effects will be on the Art Building, and on 
the main avenue leading therefrom to the principal entrance. The 
Art Building, from its commanding height, will shed a blaze of light 
upon all its surroundings, and the main avenue will be doubly il- 
luminated. We shall get away from the plan adopted at Buffalo, 
however, in the matter of festoons of incandescent lights along the 
cornices of the buildings. 

“We shall probably introduce a number of arcs, spanning the 
avenue making a triumphal way from the entrance to the crest of 
the highest hill. In addition, there will be two powerful searchlights 
from the 400-ft. towers on the Liberal Arts and Electricity buildings. 
All the lights will be white. Colored effects have a cheap appearance, 
which is proper only in midway locations. 

“Apart from the question of illumination, the cascades are receiv- 
ing attention. The water which is to supply them must be clear. In 
case the outflow of the artesian wells should not be sufficiently trans- 
parent high-pressure filters will be used, which will make the water 
perfectly limpid. The basins into which they are to empty will fur- 
nish another innovation. We have decided not to have the ordinary 
masonry finishing, which gives an air of artificiality, but will line the 
basins in some cases with piling, and in others with sod and gravel. 
The drainage from the roofs will find its way into the cascades, while 
tnat from the grounds will be turned into the sewers.” 

Mr. Luther Stieringer, the well-known consulting engineer, to whom 
the beautiful effects at Omaha, the Pan-American, etc., were due, has 
recently been summoned to St. Louis. 





New. Telephone Patents. 





Telephone patents of the issue of Nov. 5 number two only, and both 
are directed to making the telephone circuit do more work, one reiat- 





FIG. I.—TELEPHONE DUPLEX PATENT. 


ing to the ever-fascinating and never-conquered repeater problem, 
and the other to a duplex, or rather “contraplex,” system. The re- 
peater patent is granted to Clyde J. Coleman, of Chicago, and the 





Fic. 2.—DIAGRAM OF TELEPHONE REPEATER CIRCUITS. 


other features of the Exposition. Back of the cascades we will in- 
troduce powerful electric lights, which will illuminate the broad 
sheets of water and make them visible at night from fully half the 


invention consists in using a polarized horse receiver mounted so ‘as 
to oscillate or rock, and carrying on a shaft a drum which is ‘me- 
chanically connected by a cord to the diaphragm of the repeating 
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transmitter. Opposite the poles of the polarized receiver magnet is 
an iron disk rotated by a motor at uniform speed. 

Referring to the diagram of Fig. 2, b’ is the polarized receiver and e 
the disk or keeper, rotated at uniform speed by the motor e’. The 
drum c’, carried on the shaft ¢ attached to b’, is connected by the 
cord c* to the diaphragm d of the repeating transmitter, connected in 
circuit in the usual way. The disk is continuously rotated at uniform 
speed, and the permanent magnetism of b’ attracts the same with a 
normally uniform force. When a vibrating current is sent over the 
line by means of the transmitter a, the strength of the poles of b’ is 
varied to cause the same to attract the disk e with varying force, and 
the shaft c, carrying the magnet, is thus rocked or oscillated back and 
forth correspondingly. This oscillation imparts a corresponding 
vibration to the diaphragm d through the agency of the cord c: and to 
drums c’. A modification of the invention is shown in which the 
granular carbon microphone of the repeating transmitter is replaced 
by a solenoid with an armature attached to the diaphragm controlled 
by the oscillating receiver. 

In his specification Mr. Coleman says that in an application filed 
Oct. 28, 1899, he has described and generically claimed a system 
wherein a supplemental source of energy is provided, which is con- 
trolled by the current produced by the transmitter to produce a vi- 
brating or undulatory current, the variations of which are amplified 
to any desired degree. In that application he has illustrated and de- 
scribed one embodiment of the generic principle, and the present ap- 
plication relates to another embodiment of the same general principle. 
While a “generic principle,” of course, must be capable of working 
both ways, it is not so easy to see how this particular embodiment 
could be made to work in both directions, a vital point which the 
drawings and specification leave to the imagination. 

The invention of Mr. Isidor Kitsee, of Philadelphia, “has for its 
object to increase the capacity of a telephonic circuit by the simul- 
taneous transmission of speech in opposite directions over one and the 
same line-wire”; in other words, to produce a duplex, or, as the si- 
multaneous transmission of two messages in opposite directions is 
sometimes called, a “contraplex” telephonic system. This system is 
more specially adapted for the purpose of transmitting news from one 
center to another. 

At each station two persons are present. One person transmits the 
message from station A to station A’, one person receives the mes- 
sage at station A’, one person transmits the message at the same 
time from station 4’ to station A, and one person receives the mes- 
sage at station A. This description, in Mr. Kitsee’s own language, 
shows clearly the limitations of the system, which, like the previous 
patent, is practically a one-way system, and, therefore, of very limited 
possibilities in actual telephone working. To put it in another way, 
there are four persons, a and b at station A, and ¢ and d at station A’. 
Now, a can talk to c and d can talk to b at the same time, but ¢ cannot 
talk back to a nor b to d; a has a transmitter but no receiver, and b 
has a receiver, but no transmitter, d and ¢ being similarly situated, 
respectively. Even for call-wire working such a method would be 
no longer useful, since modern practice in trunk working requires 
the exchange of messages both ways over a call wire. 

Mr. Kitsee’s invention is practically the application of the if- 
ferential telegraph duplex system to the telephone receiver. Re- 
ferring to the diagram of Fig. 1, F is a differentially wound receiver, 
the second coil h being connected in series with the primary circuit 
of the transmitter. A shunt rheostat R is used to adjust the resis- 
tance of the differential circuit until no side-tone is heard in the re- 
ceiver F, when station A is talking to station A*. Similar adjustment 
being made at A’, transmitter C can then talk to receiver F’ and 
transmitter C* can talk to receiver F simultaneously, as described 
above. The inventor says that a better arrangement of the differen- 
tial circuit is made by using a split secondary in the induction coil, 
using one secondary in series with the receiver coil proper, as usual, 


and the other in series with the opposing coil h and the rheostat. A 


closer adjustment can be obtained in this manner. 





CURRENT NEWS AND NOTES. 


UNDERWRITERS’ ELECTRIC MEETING.—The annual meet- 
ing of the electrical committee of the Underwriters’ National Electric 
Association will be held at the New York board rooms, 32 Nassau 
Street, beginning 10 A. M. Tuesday, Dec. 3. 





LI HUNG CHANG, the great Chinese administrator, whose death 
at the age of nearly 80, has just been announced, must be credited 
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with the introduction of telegraphs into China. The lines were man- 
aged first by Danes, who established for him a school for native 
operators. 

WIRELESS TELEGRAPHY ON LIGHTSHIPS.—Among th: 
recommendations of the annual report of the Lighthouse Board, now 
in the hands of the Secretary of the Treasury, is that an appropria 
tion of $25,000 be made for connecting lightships with the main land 
by means of wireless telegraphy. 





ELECTRIC POWER ON NEW YORK CENTRAL BRANCH. 
—lIt is stated that electric power may be introduced on the Putnam 
Division of the New York Central Railroad if the electric system on 
the Manhattan Elevated proves satisfactory. The Manhattan trains 
may then run over the Putnam road to Yonkers. It is further stated 
that estimates are being made by the electrical manufacturing com- 
panies on the cost of equipping the Putnam road with electric 
motive power. As noted by us some weeks ago, it is understood 
that Mr. B. G. Arnold is quietly doing some expert work on the 
question for the New York Central. 





NATIONAL STANDARDIZATION BUREAU.—Eight acres of 
ground for the site of the National Standardization Bureau have been 
purchased in the District of Columbia about a quarter of a mile west 
of Connecticut Avenue on Pierce Mill road. Among the considera- 
tions that led to the selection of this site is that it is free from mech- 
anical and electrical disturbances of all kinds, and has an elevation 
satisfactory with respect to atmospheric conditions. Plans for the 
buildings have been prepared, and their execution will be com- 
menced upon the approval of the plans by the Board of Visitors, 
which convenes in December. The buildings provided for are a 
laboratory and a power house, the entire cost of which will be about 
$250,000. 





COPPER RAIL BONDS.—Mr. Charles M. Hobbs, inspector of 
the electrical department of the Baltimore & Ohio Railroad, has is- 
sued an illustrated circular giving an account of the strange behavior 
of flexible bonds used on the belt line of the Baltimore & Ohio Rail- 
road in Baltimore. The bonds were covered by the angle bars at the 
rail points, there being sufficient clearance to prevent crowding the 
bond. Under the severe conditions of service the metal of the bond 
at a very large number of the joints squeezed out over the top of the 
angle bar and below the head of the rail. The metal is forced out in 
irregular sheets about .oo5 of an inch and over in thickness. In 
some cases these ribbons are 8 or 10 inches long, and in others four 
or five strips are forced out. The metal ‘ribbons are formed on both 
sides of the rail and occur mostly on tracks of the heaviest train 
service, although the same action has taken place on the other tracks. 
Several excellent half-tone illustrations-are given, showing the results 
of this peculiar action, to account for which Mr. Hobbs does not offer 
any explanation. His experience, however, enables him to point out 
the weak points of protected flexible bonds used on steam railway 
tracks, and make several valuable suggestions as to the exacting re- 
quirements for such service. 





X-RAYS ELUCIDATED.—A Dr. H. P. Pratt gives in a Chicago 
journal called the Pan-Path, the following exposition of X-rays: “The 
force from the X-ray tube is electrostatic in character, and of very 
high potential. It acts on matter in the same way as any e. m. f.; 
that is to say, it dissociates or electrolyses molecules along its lines 
of force. It may be used for cataphoresis. The X-ray is a germicide, 
through the production of ozone. The X-ray hastens physiological! 
action, causing a temporary rise of temperature and increased elimina- 
tion of waste through the lungs, skin and kidneys. The X-ray stimu- 
lates heart action. By equalizing the circulation the X-ray is a nerve 
sedative. The X-ray is a direct nerve tonic. A soft tube and a heavy 
current produce the greatest effect on the tissues. With reasonable 
care the X-ray burn can be avoided.” Another writer in the same 
journal quotes Dr. Pratt as the discoverer of the fact that in some 
cases pieces of metal behind a sensitive plate produces the same effect 
as they would if placed in front, and adds: “Dr. Pratt considers that 
the X-rays radiate from the tube at first in straight lines, and later 
bend around and return, after the manner of an electric circuit. The 
fact that some metals affect the sensitive plate when behind it, he re- 
gards as a confirmation of his hypothesis that the ‘X-ray circuit’ '> 
similar to an electric circuit.” 
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TROLLEY PARLOR CARS.—The parlor car service of the 
Brooklyn Rapid Transit Company during the summer brought in 
cross earnings of $4,812, and the matter of a theatre service of parlor 
-ars during the winter is under consideration. 





CANAL LIGHTED BY ELECTRICITY.—The Cornwall Canal, 
Canada, is now lighted from end to end by the St. Lawrence Electric 
Power Company. There are some 250 lights in use on the canal, 
placed 300 ft. apart, with from 6 to 13 at each lock. The lamps are 
the enclosed arc, of 2000 candle-power. 





PERILS OF ALPINE TRAVEL.—The wire ropes fastened to 
some of the most dangerous places on Swiss mountains have been 
found to constitute a new danger as well as a safeguard. They act 
as lightning conductors, and several tourists were stunned during the 
past summer, though none of the casualties proved fatal. 





THE ROENTGEN RAY PENSION.—A large increase of pen- 
sion has just been allowed to a civil war veteran 83 years old, who, 
with the aid of the Roentgen ray, was able to prove various in- 
juries that had long disabled him, but for which he had not hereto- 
fore been able to secure an allowance. The case is said to be the 
first of the kind in the United States Pension Office. 





NORTH SEA TELEPHONE CABLE.—Consul Roosevelt, at 
Brussels, reports to the State Department: “In a few days a new sub- 
marine telephonic cable will be laid, connecting Brussels with Lon- 
don. The circuit will be so disposed as to serve large commercial 
cities of Belgium and England, such as Antwerp, Liege, Birmingham, 
Manchester and Liverpool.” 


CHAMBER OF COMMERCE.—The corner-stone of the new 
building of the New York Chamber of Commerce was laid last week 
with appropriate ceremonies. Prominent among the documents, etc., 
relating to the history of the Chamber during the 123 years of its 
existence, were reports, papers, medals, etc., in regard to the laying 
of the submarine cable, and a copy of Dr. H. M. Field’s “Story of the 


Atlantic Telegraph.” 


YERKES EVIDENCE IN LONDON.—A special cable dispatch 
from London of Oct. 30, says: Mr. Charles T. Yerkes to-day testified 
before the arbitrator appointed to decide on the electrical system 
for underground railroads. He reiterated that he would not be con- 
nected with any but the direct-current system, practically universally 
used in the United States. Mr. Yerkes said he had installed elec- 
tricity on from 500 to 600 miles of street car lines in Chicago, which, 
equipped with this system, had never had a single death as the re- 
sult of electricity. Mr. E. W. Rice, Jr., of the General Electric Com- 
pany, testified technically in support of Mr. Yerkes’ contention. 





TROLLEY AND STEAM FARES.—Passenger travel on the Chi- 
cago-Joliet trains has been cut down about 50 per cent within the past 
month by the opening of the Joliet Electric Railway, which connects 
Chicago with the suburbs of the Southwest for a distance of 35 miles. 
Electric lines sell a round-trip ticket for 74 cents, while the train fare 
is $1.04. It takes an hour to make the run one way by rail and two to 
three hours by the electric lines. The inroads made into the passen- 
ger traffic have caused railway officials to consider the reduction of 
their rates to compete with the trolley lines. Roads running out of 
Chicago in-other directions are also feeling the loss of traffic some- 
what, but not to the extent the Joliet lines have. 





ELECTRIC POWER DEVELOPMENT IN CANADA.—Mtr. 
Louis Simpson, a Canadian manufacturer, has purchased from the 


Dominion Government and others the larger part of the property on 
which the Chats Falls are situated, on the Ottawa River, and will 
organize a company to develop the power of the falls. The Chats 
Lake is about 30 miles long, and through it the waters of the Ottawa 
River flow at the rate of 32,000 cubic feet per second at low water. 
At ne east end of the lake the discharge widens into a bay, from 
which the water passes through natural flumes in the rock. There are 


13 of these flumes, and it is proposed to build power houses thereon 
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to develop the water power. It is calculated that at low water 80,000 
horse-power can be developed at a cost of $15 per hydraulic horse- 
power. 

SAFETY OF OCEAN TRAVEL.—Commenting on the arrange- 
ment of Lloyds in England for the adoption of a very elaborate Mar- 
coni reporting system, the New York Evening Post says: With this 
system in vogue, it seems as if there should be a decided improve- 
ment in the security of ocean voyages. Vessels equipped with the 
wireless instruments may almost always be in touch with other ships 
on transatlantic voyages, and any trouble can at once be flashed 
through the air, communication being possible for at least 100 miles. 
Under these circumstances, any steamship that floats around disabled 
and lost to the world would do so simply because the owners of the 
vessel have neglected to equip her with the wireless system, and thus 
failed to take one of the most ordinary precautions against trouble 
and worry. Overdue vessels will be able to tell where they are and 
what has delayed them, so that anxiety may be allayed, and a call for 
help at sea from 100 miles away should rarely or never fail to be 
answered. Those who go down to sea in ships in the future are more 
than likely to ask questions in regard to the Marconi equipment, and 
it is by no means impossible that the system will be as important and 
necessary a part of an Atlantic liner as the propeller. 





SERIES MOTOR CONTROLLER.—Two patents issued Nov. 5 
to C. J. Reed relate to a method of series-motor control whereby 
variable speed may be obtained without unnecessary waste of energy. 
This is accomplished by having independent armature and field cur- 
rents, and means controlled by variations in the armature current, to 
produce desired variations in the field current. The source of aux- 
iliary current may be either a storage battery, a motor-generator or a 
combination of the two. In the field circuit is a rheostat, which is 
operated by a magnetic device, through the coils of which the arma- 
ture current passes. As the armature current varies a movement im- 
parted by the magnetic device varies the current in the field by acting 
upon the rheostat in the field circuit. Thus the amount of current flow- 
ing through the field magnet winding is automatically regulated in ac- 
cordance with the load, by the amount of current flowing through the 
armature. Another point of the invention consists in introducing a 
counter e. m. f. in the armature immediately before opening the arma- 
ture circuits for change of circuit from series to parallel, this being 
accomplished by establishing a circuit which includes the storage 
battery and the motor armature, the armature and field magnet being 
in parallel. The patent describes in detail the controller for perform- 
ing the various operations, and the application of the system to two 
or more motors working on the same load. 





ROENTGEN RAY WORK.—The surgeon-radiographer to the 
Imperial Yeomanry Hospital, Mr. J. Hall-Edwards, described some 
of his experiences as to the value of Roentgen rays in warfare at the 
recent meeting of the British Medical Association. He found that 
the plan of obtaining the current for charging the accumulators from 
a dynamo connected with a belt to a foot motor of the bicycle type 
was altogether impracticable, as no one could work the bicycle ar- 
rangement long enough to be of much use. A small oil engine was 
used instead of the foot power, and worked very satisfactorily. As 
to the results of the introduction of Roentgen rays into military 
surgery, Mr. Hall-Edwards remarks: “With the friendly aid of these 
rays we are enabled to record the effects of small-bore projectiles 
under the various conditions which occur in actual warfare. We 
are enabled to localize the position of a bullet or other foreign body 
with absolute scientific accuracy; and, if our present knowledge be 
used to its fullest extent, we can see the condition of the parts as 
plainly as we could do were the soft tissues composed only of trans- 
parent gelatin. These facts being recognized, it is easy to see that 
the application of the rays to military surgery must produce results 
of the greatest possible value for future guidance, and that their 
complete application in a great war must prove of inestimable service 
in increasing our knowledge upon this most important subject. Many 
of the time-worn, useless and dangerous methods of finding the 
whereabouts of hidden bullets may now be forgotten; for with these 
rays we have at our disposal an aseptic, scientific and absolutely ac- 
curate method of localization, which may be improved, but which 
even now is as near perfection as our present knowledge can make it. 
There can be little doubt that, in the fact of the new facts brought 
to light by means of these rays, military surgery will have to be re- 
written, and the advance made will mark an epoch in its progress. 
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STUDYING WIRELESS TELEGRAPH SYSTEM.—All the 
German naval officers are receiving instruction in wireless telegraphy, 
and all ships of the German navy will be equipped with wireless ap- 
paratus. Our Navy Department appears still to be “investigating.” 





THE GLASGOW EXHIBITION appears to have been more suc- 
cessful financially than the Pan-American. It closed on Nov 9, after 
being open 163 days. There were over 11,000,000 visitors. The daily 
attendance was 68,625, and the daily receipts £1,000. It is expected 
that there will be a surplus of $400,000. 


SUPERPOSED-CURRENT DISTRIBUTION.—A patent grant- 
ed Nov. 5 to Dr. Frederick Bedell describes a system of electrical 
distribution employing currents of different character, and particu- 
larly a constant potential system employing both alternating and 
direct currents. The inventor has discovered that if an alternating 
current be superposed on a direct current, the line loss will no longer 
be the square of the sum of the two currents, but the sum of their 
squares multiplied by the resistance. This involves a large copper 
economy in distribution systems, or, conversely, a higher efficiency of 
transmission. For example, if on a direct-current system an alter- 
nating-current system is superposed, by doubling the copper four 
times as many lamps as before can be supplied; or in supplying cur- 
rent over a common conductor to devices such as two incandescent 
lamps, with one ampere of direct and one ampere of alternating cur- 
rent, respectively, the energy received by the respective receiving de- 
vices is the same, while the energy lost in the conductor is only one- 
half the corresponding amounts of energy in case both devices re- 
ceived like currents. Several applications of the system are shown. 
In the simplest form, an alternator is connected at one side to one 
leg of a direct-current circuit, and from the other collector ring a con- 
ductor is run to form a third conductor in the combined system. 
Lamps are connected between the two direct-current conductors, and 
also between one of the direct-current and the alternating-current 
conductor. In a more symmetrical application, there are two direct- 
current generators and two alternating-current generators in opposite 
sides of a closed circuit. If we assume the form of the circuit to be 
rectangular, then there will be a main of the working circuit leading 
from each angle of the closed circuit. In order to secure a maximum 
of economy, any one translating device in the circuit should be sup- 
plied with current of one character—that is, either direct or alternat- 
ing current. This implies a balance of line losses, and means are 
described whereby this condition of balance may be maintained. 





TESLA WIRELESS TELEGRAPH PATENTS.—Among the 
patents issued Nov. 5 are five granted to Nikola Tesla relating to 
wireless telegraphy. In each case the invention applies to the Tesla 
system employing an aerial conductor extending into the rarified at- 
mosphere and terminated by a plate—the other end of the aerial con- 
ductor being, of course, grounded. The main feature of all the pat- 
ents consists in the use of a condenser wherein a charge is accumu- 
lated and then released to operate the receiving apparatus. One 
system described is based upon the ordinary use of alternating or 
pulsating transmitting currents. In the circuit of the aerial con- 
ductor is placed a commutator and condenser, the former of which 
has a motion synchronous with the generating apparatus at the trans- 
mitting station. By this means received alternating currents are recti- 
fied and the condenser always charged by current of the same sign. In 
the circuit of the condenser is a mechanical discharging device by 
means of which the condenser is discharged at regular intervals of 
time, a definite number of which intervals corresponds to the interval 
of a dot, and a larger number to the interval of a dash. Thus the 
feeble charge received on the aerial wire will, during a certain period, 
be accumulated in the condenser, and the entire quantity ac- 
cumulated during the period then discharged into the receiving cir- 
cuit, and there operate, directly or indirectly, the receiving device. 
Two other patents relate also to the accumulation of a charge in a 
condenser, but instead of employing the usual method of wireless 
telegraphy, the sensitive device at the receiving end is a selenium cell. 
Moreover, in this case the condenser is charged through a local bat- 
tery in the circuit of the condenser and selenium cell. From the 
transmitting station radiations identical with or resembling those of 
ordinary light are sent out, and upon striking the selenium cell at 
the receiving station decrease its resistance. Upon such decrease of re- 
sistance a change from the local battery passes into the condenser, and 
after a definite period the condenser is discharged into the receiving 
circuit by means similar to those described in the first-mentioned 
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patents. In one arrangement shown a coherer replaces the selenium 
cell. A number of different forms of receiving circuits are shown, in 
one of which a coherer is employed. The fifth patent relates to a 
system in which radiations such as ultra-violet light, cathode or 
Rontgen rays, are employed. As is well known, ultra-violet rays 
possess the property of dissipating a negative charge; consequently, 
if one side of a condenser is connected to a plate subjected to the in- 
fluence of ultra-violet rays the condenser will become positively 
charged. In the Tesla patent the upper plate of the aerial conductor 
is of large surface, clean and highly polished or amalgamated. This 
conductor is connected to one side of a condenser, and when through 
the influence of radiations of small wave length, a definite charge has 
been accumulated in the condenser, it is discharged into the receiving 
circuit. This patent, in addition to the mechanical form of dis- 
charger described in the preceding patents, gives a description of an- 
other form consisting of two very thin conducting plates placed in 
close proximity and very mobile, enclosed in a receptacle from which 
the air has been exhausted. This device may be compared to the 
ordinary gold-leaf electroscope, and is connected across the con- 
denser. When the potential of the condenser due to accumulated dis- 
charge arrives at a certain value, the two plates by attraction come in 
contact and the condenser is discharged through the receiving circuit. 
Besides ultra-violet rays, the patent states that radiations from 
Lenard and Réntgen tubes may be employed. As in other Tesla 
patents referring to elevated aerial plates, no information is given as 
to the tenuity of the atmosphere corresponding to the condition when 
it becomes conductive, nor of the approximate elevation of the 
terminal plate. 





LETTER TO THE EDITORS. 


The English Electrical Industry. 








To the Editors of Electrical World and Engineer: 

Sirs.—Your issue dated Sept. 7, 1901, contains an article by Mr. E. 
Kilburn Scott, headed “A Note on English Methods,” which is 
unique in its mass of inaccuracies and ¢xtremely poor style. Per- 
haps the great excuse for the publication of this so-called note is 
that it was written by a man whose nationality presumably is Eng- 
lish, yet it may not be generally known that he is engaged in the ex- 
ploitation of the manufactures of a Belgium electrical firm, viz., 
the International Electric Company, of Liege. The editorial which 
is written on this letter, and which commends to the notice of Ameri- 
can manufacturers the extremely candid criticisms which are given 
by an Englishman on his fellow countrymen, is certainly not ap- 
preciated in the spirit given in this country. While open to every 
candid opinion which might be expressed, the Englishman is not and 
never will be willing to accept such crude expressions as fill Mr. 
Scott’s article from end to end. 

It is curious to note that in spite of the fact that “our telegraphists 
are partly trained,” we have the finest system of telegraphs existing. 
That the “purely English manufacturer must knock off dynamo mak- 
ing” (Anglicized, we presume, “discontinue”) seems very sad, yet 
the ray of hope is that somebody else must do it for him—Mr. E. 
Kilburn Scott? There is no doubt that the Continental firms are not 
only “thinking to rush plants,” but are already doing it at prices 
which cannot be reached by home manufacturers, but Mr. Scott con- 
veniently does not touch upon the point of quality. There are firms 
to-day in England who are building electric motors and generators 
of as good a type as can be found either on the Continent of Europe 
or America, and at prices which more than favorably compare, and if 
quality and efficiency are taken into consideration, certainly English 
manufacturers have nothing to learn. One might mention scores of 
concerns in England, such as Bruce Peebles, Electro Motors, Lim- 
ited, Newton Electrical Works and the Electric Construction Com- 
pany, whose workshops and the material manufactured are as up to 
date both in design, efficiency and price. 

We have no huge concerns in England such as the General Elec- 
tric Company, of New York, or the A. E. G., of Germany, and even 
those that are the largest and longest established among the English 
electrical firms, are the most conservative and out of date. 

There is certain material (for instance, railway motors) which but 
few firms have successfully made in this country, but it must always 
be taken into consideration that the electrical industry, as a whole, 15 
severely handicapped by absurd rules and regulations, made not by 
the manufacturer, but by the Board of Trade and a number of so- 
called experts. 








NovEMBER 16, I90I. 


Mr. Scott’s statement that the trade unions of this country are not 
she real cause of a great amount of the backwardness in manufactures, 
-hows a great want of appreciation of the true state of affairs on 
his part. One cannot expect, however, a man whose experience has 
probably only extended as far as a “royalty monger” or as a “dynamo 
designer” who “hardly knows a pump from a mangle,” or perhaps 
one of his so-called “one-horse template pattern consulting engi- 
neer” to be conversant with the grim facts known only too well to 
every English manufacturer. 

That the real business man in England is always open to any sug- 
gestion which might be made for the betterment of his business is 
beyond dispute, but it is only fair to say that he is bound almost hand 
and foot by restrictions and circumstances which his Continental and 
American brethren do not realize. 
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The whole of the so-called facts of his note are, to be candid, ab- 
surd, and while allowing and only too well appreciating the fact that 
the electrical industries of this country leave much to be wished for, 
I cannot help but remark that the issue for which every one is look- 
ing will not be obtained through the writing of articles of this de- 
scription or the sales which Mr. Scott may make of his Belgian 
apparatus. 

Mr. Scott’s closing remark is more than refreshing, coming as it 
does from a man whose sole object in life, at least at present, is not 
to educate the English manufacturer but simply to prove to him that 
nothing can be manufactured in this country appertaining to matters 
electric of a first-class nature, hence the Continent must be resorted 
to, but preferably Liege. 


Lonpon, ENGLAND. HENDERSON W. Knorr. 
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CURRENT ELECTRICAL LITERATURE. 





DYNAMOS, MOTORS AND TRANSFORMERS. 


Voltage Drop in Transformers.—Bracstapv.—An article, illustrated 
by diagrams, on the determination of the voltage drop in transform- 
ers. He first gives a graphical method for determining it, and then 
describes an experimental method for directly measuring it. When 
in a transformer, having equal numbers of primary and secondary 
turns, one terminal of the primary winding is directly connected with 
the corresponding terminal of the secondary winding, and when a 
voltmeter is connected between the other two terminals, it measures 
directly the voltage drop in this transformer. Theory shows that this 
voltage drop must depend only on the current, and must be inde- 
pendent of the e. m. f. and the phase difference. If the voltage coil 
of a wattmeter is connected between the two terminals just men- 
tioned, the current coil being in the primary circuit, one can deter- 
mine the two components of the voltage drop. The following method 
can be used for a transformer in which the ratio of the numbers of 
the primary and of the secondary turns has any value, but one must 
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~~ 





VOLTAGE DROP IN TRANSFORMERS. 


have at his disposition for this purpose two transformers which have 
exactly the same ratio of the primary and secondary turns. The con- 
nections are shown in the adjoining diagram. The transformer J is 
loaded; IJ is not loaded. J is an ammeter, W a wattmeter, E a volt- 


meter, I~—2—3 is a switch. By means of connection 1 one obtains the - 


condary voltage at the terminals and the secondary power, by means 
f connection 2 the primary voltage reduced to the secondary, by 
ans of connection 3 the voltage drop and the effective loss of power. 
‘hese measurements are made with constant secondary voltage and 
ndary current; the secondary phase difference varying. The cur- 
nt supply is connected in this case to the terminals Ki, the load to 
the terminals Ke To measure the voltage drop at constant primary 
age for varying phase difference, the terminals Ki and K; are ex- 
vanged. The results of his measurements are in agreement with the 
ry. —Elek, Zeit., Oct. 3. 
andardization of Electrical Apparatus.—BroperIcK.—An article 
‘hich he discusses how standardization affects the interest of the 


es 


consumer. Increasing standardization in recent years, has lowered 
the price, has assured the prompt fulfillment of promises of delivery 
and has also made satisfactory operation certain. On account of in- 
terchangeability of parts, renewals and repairs have become easier 
and cheaper. He refers to the work done by the A. I. E. E. and A. S. 
Mech. E., for promoting standardization. He advocates hearty co- 
operation between buyer and manufacturer. Where existing instal- 
lations appear to require obsolete or special apparatus, consultation 
with the manufacturer is likely to prove of value. It may be found 
possible in some cases to use standard apparatus without any tem- 
porary sacrifice and, of course, with immediate and future advantage; 
and in other cases some temporary sacrifice, involved in the adapta- 
tion of standard apparatus to requirements may be shown to be much 
more than offset by the advantages accruing therefrom.—Eng. Mag., 
Nov. 

Breakdowns of Electrical Machinery —Hitt.—A very brief article 
in which he quotes from a statistical report of Longridge that the 
mechanical breakages amount to the large figures of 32 per cent of the 
total breakdowns in the case of dynamos and 17 per cent in the case 
of motors.—Lond. Elec. Rev., Oct. 18. 


REFERENCES, 


Polyphase Working.—ExsoraLt.—The beginning of an illustrated 
reprint of his Cantor lectures on polyphase electric working, abstracts 
of which have been noticed in the Digest before —Lond. Elec., Oct. 25. 

Large Alternators—Ba.ui.—A brief article on the introduction of 
large alternators into practice, as a result of concentration in power 
stations.—Cassier’s Mag., Nov. 

Speed Control of Motors.—Ho1it.—A paper read before the Civil 
Eng. Club, of Cleveland. He first discusses “belt transmission with 
mechanical speed control,” and “direct-connected transmission with 
rheostatic control.” He finds that both methods are unsatisfactory. 
He speaks in favor of multiple voltage control, the speed being varied 
by supplying the armature of the motor with different voltages, while 
the fields are constantly excited from any one specific voltage.—Jour. 
Ass'n Eng. Soc., Sept. 


LIGHTS AND LIGHTING. 


Lighting and Extinguishing a Certain Number of Street Lamps 
After Midnight—Lorwy.—An illustrated description of a system de- 
vised by Czeczowiczka for burning during the first part of the 
night twice as many lamps as for the second part. All the lamps are 
connected in parallel and fed by the same mains, but while the lamps 
which have to burn only the first part of the night are each (or a 
group of them) in series with a choking coil of low resistance and 
high reactance, the other lamps which have to burn the whole night 
are not provided with such coils. In the first part of the night direct 
current is supplied to the lamps, and all lamps burn as the choking 
coils have then little influence. At midnight the supply is changed 
to alternating current, and the lamps which are in series with chok- 
ing coils obtain too small a current to be lighted; they are, therefore, 
extinguished. He gives a calculation of the choking coils required 
and shows that the loss in them is very small.—Zeit. f. Elek., Oct. 20. 
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Osmium Lamp.—A note stating that the Austrian Gas Incandescent 
Light & Elec. Co. of Vienna, protects its filaments by supports made 
of a “sintered or fritted refractory oxide,” preferably a mixture of 
10 thoria to 1 of magnesia, non-adherent and chemically indifferent 
to osmium, formed into threads and sealed into a hollow glass stem, 
and so mounted within the lamp bulb that they engage and sustain 
the metallic filament against sagging or vibration —Lightning, Oct. 17. 


POWER. 


Russian Water Power Transmission Project.—Dosrotvorsky.—An 
article on a scheme of developing extensive water powers near St. 
Petersburg with electrical transmission to that city. The project 
comprises hydraulic works on three rivers, three turbine generating 
stations of 28,000 to 38,000 horse-power each and high-voltage trans- 
mission over lines of 68 to 106 miles length. It is estimated that 
48,600 kilowatts will be consumed shortly after completion for light- 
ing, traction and power purposes. At present St. Petersburg is sup- 
plied with electric light from ten central stations, and there are be- 
sides some 250 isolated plants, the combined capacity of all plants 

‘being estimated at 51,000 horse-power.—Eng. News, Oct. 24. 


Modern Turbine Installations —aAn article on modern turbine con- 
struction in Switzerland, especially by Escher Wyss & Co. The type 
generally adopted for low and medium heads is based on the Ameri- 
can design of Francis, with circumferential inlet and axial discharge. 
This type has almost entirely replaced the Jonval turbine, and in many 
instances is also displacing the Girard turbine, the latter being used 
only for very large units. For units of moderate discharge outlet 
working under high pressure, a direct pressure turbine of the Pelton 
type with spoon-shaped buckets is used, these three types forming 
practically all in general use in new installations. Several new instal- 
lations are described.—Zeit. Ver. Deut. Ing; abstracted at some length 
in Eng. Mag., Nov. 

Power for Turntables —A report of a committee of the Ass’n of 
R’y Superintendents. Tables driven by electric power, steam power 
and gasoline engines are briefly described. The kind of power and 
apparatus desirable depends upon the location of the turntable with 
reference to electric or other power plants. If electric power can 
readily be obtained from the railroad company’s plant or from outside 
parties, electricity should be used, as it requires least machinery, and 
is economically maintained. Attention should be given as to whether 
a suitable current is available at all times, including nights and Sun- 
days. Some data are given on the first cost of plant and on the 
power required.—West. Elec., Oct. 26. 


Electric Power and Industrial Prosperity—Dun Lop.—After a dis- 
cussion of the reasons why the introduction of electric power in 
British workshops has been delayed, he says that victory in the in- 
evitable twentieth century struggle for commercial and industrial 
supremacy will surely fall to that nation which is able to make the 
best use of electric power, and which displays the greatest ingenuity 
in bringing about by its means economy in labor and increase in out- 
put. He discusses the advantages of electric power, saving in power, 
labor, fuel and repairs; in the cost of buildings, equipment, and clear 
head room; freedom in the arrangement of machinery and shops, in 
the growth of premises and distribution of power; a more satisfac- 
tory control of speed; great increase in output and cleanliness, and 
less serious shutdowns for repairs. The substitution of electric 
power for nearly all laborious handling reduces the labor cost and at 
the same time eliminates only the lower class of labor.—Jron and 
Coal Trades Rev.; abstracted in Eng. Mag., Oct. 


REFERENCES. 


Electric Power in Coal Mines.—HaserMANN.—The conclusion, of 
his paper, the first part of which was recently abstracted in the Digest. 
He discusses the electric driving of the main hauling machines. On 
account of the widely varying load he believes that economical opera- 
tion can be obtained only with a storage battery. This requires 
direct current to be used. The arrangements are discussed in detail. 
In an appendix to this paper he says that he has changed his opinion, 
just noticed, on the necessity of direct current for driving the main 
hauling machines. He now believes that the three-phase induction 
motor may prove to be of great advantage for this purpose in future. 
—Zeit. f. Elek., Sept. 20. 

Increased Voltage on Transmission Lines.—BorERNECKE.—An ar- 
ticle in which he discusses the three reasons to which an increase of 


voltage on transmission lines may be due. The first reason is over- 
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excitation of synchronous motors, but the increase of voltage due to 


this cause is never dangerous. The second reason is resonance 
phenomena, which may become quite dangerous. He gives a reviey 
of the theoretical investigations of these subjects by various authors 
and describes the apparatus which have been devised for protec- 
tion of the line against resonance phenomena. The third reason is a 
charge of the line, due to the static electricity in the atmosphere. 
This subject is still too unexploited to be treated mathematically. 
He begins a review of investigations of this subject. A large number 
of different types of lightning arresters are described.—Zeit. f. Elek., 
Oct. 6, 13. 

German Three-Phase Plant—WiNawer.—A profusely illustrated 
description of the generating station of Karlsruhe. There are three 
400-kw, 4000-volt three-phase generators. The current is used for 
lighting and power purposes.—Elek. Zeit., Oct. 10. 


Niagara.—Dun.ap.—An illustrated article on progress at the new 
power house at Niagara —West. Elec., Oct. 12. 


Two-Phase Workshop Installation.—An illustrated description of 
the installation of the Union Switch & Signal Co., of Swissvale, Pa. 
There are three gas engines directly connected to 75-kw generators 
giving two-phase currents at 220 volts. The motors in use are two- 
phase induction motors, the aggregate capacity of the motors in- 
stalled being 500 horse-power.—West. Elec., Oct. 19. 


Cotton Mill Installation—An illustrated description of the power 
plant of the Olympic cotton mill at Columbia, S. C. The machinery 
in the works is operated from line shafting, driven by induction mo- 
tors. —The Eng., Oct. 15. 


Canal Lift—In a continuation of the illustrated serial on the re- 
cent visit of the Brit. Inst. Elec. Eng. to Germany, an illustrated de- 
scription is given of the electrically operated lift on the Dortmund- 
Ems Canal for raising or lowering canal steamers and barges of 600 
or 800 tons burden a height of 14 to 16 meters.—Lond. Elec., Oct. 25. 


Engines Driving Large Dynamos.—Day.—An illustrated paper read 
before the Manchester Ass’n of Eng. on special features of steam en- 
gine building when engines are applied to the direct driving of large 
dynamos, and on the methods which have been adopted in the Fer- 
ranti engine with a view to meeting these requirements.—Lond. Elec., 
Oct. 25. 


Gas Engines.—Simon.—The first parts of an illustrated article on 
gas engines in electric installations. The method of making Dawson 
gas is described, and the superiority of gas engines over steam en- 
gines is shown. Several types of gas engines are briefly described and 
illustrated.—Elek. Anz., Oct. 6, 10. 


TRACTION. 


Havana.—Green woop.—An illustrated.description of the system of 
the Havana Elec. R’y Co. The trolley system is used with the un- 
usual plan of having two trolley wires over each track, “as the method 
that would least affect vested rights, and at the same time assist oper- 
ation during the periods of dry weather, during which time the rails 
would be more or less covered with fine limedust. This dust would 
prevent good metallic contact between the car wheels and rails and 
interrupt the electrical circuit if the single trolley method had been 
adopted.” The power house contains three steam-driven, 550-volt, 
850-kw generators. The system comprises 31 miles of track, of which 
20 miles is double.—St. R’y Rev., Oct. 15. 


REFERENCES. 


Electric Railways.—Carpew.—A reprint in full of his Cantor lec- 
tures, abstracts of which have been noticed before in the Digest 
First Lecture: Historical summary, advantages of electric traction, 
motors, field magnets, Ward Leonard system.—Lond. Elec., Aug. 30 
Continuation of first lecture, series-parallel control, unspringborne 
weight. Second Lecture: Polyphase system, induction motor, dii 
ferences between direct current and polyphase motors, cascade con 
nection, controlling arrangements, line equipment, and contact 4: 
vices, bonding, safety device—Lond. Elec., Oct. 11. Continuation 
of second lecture, return conductor, Ganz’s trolley pole. Third Le 
ture: Generation and transmission, equipment of sub-stations, re!: 
tive advantages of direct and polyphase current, equipment of a fu!) 
scale railway.—Lond. Elec., Oct. 18. 

Tramways.—More.—A very long and profusely illustrated paper, 
read before the Glasgow Eng. Congress, on “Recent tramway prac 
tice.” He discusses in detail the construction of the road, the equip- 
ment of the power house and the rolling stock.—Lond. Elec. Eng 








NoveMBER 16, 1901. 


Sept. 20, 27; Oct. 4, 11. Several points of the paper are discussed in 
an anonymous article in Lond. Elec. Rev., Oct. 18. 

London.—The first part of a well illustrated article on the “Elec- 
tric tramways of the London United Tramways.” The central station 
contains two steam-driven compound-wound direct-current genera- 
tors for supplying current to the lines in the vicinity of the power 
station, and, in addition there is now one 500 kilowatts to be increased 
afterwards to two 1000-kw, 5000-volt, 25-period, three-phase sets for 
the transmission of power to the sub-stations.—Lond. Elec., Oct. 18. 


Interurban Electric Railroad.—An illustrated article on the Toledo, 
Fremont & Norwalk Railroad, with high-tension alternating-current 
transmission and converter sub-stations.—St. R’y Rev., Oct. 15. 


Boat Propeller—An illustrated description of a new submerged 
electric motor and propeller. The motor and propeller occupy the 
place of the rudder and the boat is steered by turning the sternpost. 
The motor itself is under water and is enclosed in a water-tight 
globe. The storage batteries are placed in the boat. The motor is a 
series-wound, two-pole machine of slow-speed type.—Sc. Amer., 


Oct. 19. 
INSTALLATIONS. SYSTEMS AND APPLIANCES. 


REFERENCES, 


British Lighting Station.—An illustrated description of the St. 
Annes-on-the-Sea electric station. The three-wire system with the 
neutral earthed at the station, is used, with 480 volts between the 
outers. There are two 70-kw dynamos and a storage battery of 260 
cells.—Lond. Elec. Eng., Oct. 4. 

British Lighting Station.—An illustrated description of the Batter- 
sea electric plant. The three-wire direct-current system is used with 
460 volts across the outers. The present plant amounts to a total of 
about 1500 horse-power in boilers, engines and dynamos.—Lond. 
Elec. Rev., Oct. 4. 


WIRES, WIRING AND CONDUITS. 


Disruptive Strength of Insulating Materials—Baur.—A reply to 
O’Gorman’s criticism of his formula, recently noticed in the Digest. 
He agrees that more evidence is wanted for his formula. Regarding 
the arguments made by O’Gorman that for thicknesses of the dielec- 
tric above I cm. the curve must become an approximately straight 
line, he says that his curve, beyond 1 cm., is approximately a straight 
line, and that his experiments are in agreement with this view. While 
O'Gorman calls attention to the great importance of the shape of the 
electrodes, he refers briefly to former experiments made by him 
which appear to show that the shape is of no importance.—Lend. 
Elec., Oct. 18. 

REFERENCE. 


Duplicate Feeders.—ANbrews.—An illustrated communication on 
a system of duplicate mains devised by him for the purpose of pre- 
venting an interruption to the supply in the event of a short circuit 
occurring on any feeder. The system is in use in Hastings, and has 
proved satisfactory. When a bad short circuit occurred on one of 
the duplicate high-tension feeders to a sub-station the faulty section 
was immediately automatically disconnected and the supply main- 
tained.—Lond. Elec., Oct. 25. 


ELECTRO-PHYSICS AND MAGNETISM. 


Spectra of Hydrogen—Trowsripce.—An account of an investiga- 
tion of “the spectra of hydrogen, and some of its compounds.” He 
arrives at the following interesting results. Hydrogen is an insulator. 
The passage of electricity through hydrogen, nitrogen, oxygen and 
their gaseous compounds is conditioned by the water-vapor present. 
The dissociation of the water-vapor in the case of tubes filled appar- 
ently with pure hydrogen under the effect of a strong, steady current 
of electricity, shows an electrolytic action closely analogous to that of 
the voltatic cell. In the case of electrolytic copper terminals in an 





atmosphere of hydrogen pure copper is deposited from the negative 
terminals and a suboxide of copper at the positive terminal. Under 
the effect of powerful condenser discharges, oxygen is set free from 


commercial aluminum and magnesium. Certain carbide bands are 
always present in glass tubes filled with hydrogen, nitrogen, oxygen 
| ammonia gas, notwithstanding the greatest care which may have 

1 taken in submitting them to a high temperature during the pro- 
of exhausting, when powerful discharges are used. The brill- 

v of the light of tubes filled with hydrogen diminishes as the pro- 

f the dissociation of water-vapor goes on and the resistance of 
be increases. It is possible to raise such a tube to the X-Ray 
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stage from a pressure of 4 mm. merely by the application of a strong 
steady current. The X-rays excited by the application of a steady 
current are due to the radiations set up by the dissociation of highly 
rarefied water-vapor.—Phil, Mag., Oct. 


Curves Traced by Point Discharges.—Weser.—De Heen has made 
an experiment in which a plate of resin was charged and then held 
over a number of Bunsen flames. Each flame discharged a portion 
of the plate, and the various portions were sharply marked off from 
each other along lines which could be made visible by dusting with 
sulphur, lycopodium and carmine. The present author has found 
that the same phenomena are produced when point electrodes are used 
instead of flames. The tracings show lines resembling honeycombs. 
The plates remain charged along these lines. He explains this as fol- 
lows: A single point opposite a metallic surface produces a discharge 
which proceeds along a paraboloidal path. Two such paraboloids 
side by side behave like elastic bodies and flatten each other where 
they touch.—Ann. der Physik, No. 9; abstracted in Lond. Elec., 
Oct. 18. 

Luminous Effects on Wires.—BorGMANN.—Bare wires appear sur- 
ronuded by a luminous halo when they are connected with the sec- 


ondary of an induction coil, and the circuits either open or closed by 


means of a Crookes tube. Besides the halo bright stars appear on 
the wires at nearly equal intervals. He has studied the behavior of 
such wires in tubes containing gas at various pressures. An essential 
difference was produced in the phenomena observed by inserting a 
spark-gap of less than 3 mm. in parallel with the induction coil.— 
Phys. Zeit., Aug. 17; abstracted in Lond. Elec., Oct. 4. 


Photo-Electric Effects.—KreusLer.—Two papers, the first dealing 
with the fact that the lowering of the spark potential by ultra-violet 
light discovered by Hertz, and the dissipation of an electric charge 
under the same influence discovered by Hallwachs, show a marked 
difference in the extent to which they are influenced by the material 
of the electrodes. He finds that the photo-electric effect shows a great 
increase of intensity in the neighborhood of the sparking potential. 
In the second paper he makes use of this result for the photometry 
of ultra-violet light. He determined the absorption of various bodies 
for ultra-violet light—Ann. der Phys., No. 10; abstracted in Lond. 
Elec., Oct. 18. 

Influence of Light Upon the Superficial Electric Properties.— 
Burisson.—An article in which he discusses the speed of discharge 
of negative electricity, the potential difference between two metallic 
condenser plates, and other superficial electric properties which are 
influenced by light. He reaches the following conclusions: The sur- 
face of a lighted metal is different from the condition when it is in 
the dark, and varies with the nature of the light. The effect of the 
light is independent of the gas which surrounds the metal. It is 
probable that the gas takes in the very thin layer of gas which is con- 
tained in any metallic surface, and which exists in spite of a change 
of the surrounding gas or of a vacuum.—L’Eclairage Elec., Oct. 5. 


Cathode Rays.—Ser1tz.—An account of experiments referring to the 
reflection and absorption of cathode rays. An important result is 
that the coefficient of absorption increases with the thickness of the 
absorbing film, and Lenard’s law, according to which films possess 
equal absorbing power if they have equal masses per unit of area, is, 
therefore, only true as a first approximation.—Ann. der Physik, No. 
9; abstracted in Lond. Elec., Oct. 18. 


REFERENCES. 


Vector Analysis —Punca.—The first part of an article illustrated 
by diagrams in which he gives a summary of Grassmann’s “Ausdeh- 
nungslehre” (1844), and its application to the analytical and graphical 
investigation of alternating-current phenomena. This is a kind of 
vector analysis and is somewhat similar to Steinmetz’s symbolic 
method.—Zeit. f. Elek., Oct. 20. 

Brush Discharge Through Diaphragms.—Toepter.—An account of 
experiments in which he studied some modifications of the “brush 
arc” in the open air between a metallic point and a semi-conducting 
plate, such as slate or basalt, these modifications being produced by 
introducing a small block of metal or a metallic diaphragm into the 
path of the discharge—Anmn. der Physik, No. 10; abstracted in Lond. 
Elec., Oct. 18. 

ELECTRO-CHEMISTRY AND BATTERIES. 

Increase of Capacity of Storage Batteries by Heating —Heim.—A 
paper in which he gives an account of tests of a storage battery at 
different temperatures. He found that both the ampere-hour and 
the watt-hour capacity increased with increasing temperatures. The 
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voltage of the cell, discharged at 20 amperes, decreased from 1.99 
to 1.825 in 3% hours at a temperature of 14 degs. C., and from 2.025 
to 1.825 in 6% hours at a temperature of 45 degs. In a discharge with 
32 amperes the voltage decreased to 1.825 in 1% hours at 14 degs., in 
2% hours at 30 degs., and in 3 3-5 hours at 45 degs. The ampere-hour 
efficiency decreases with increasing temperature. It was 0.86 at 45 
degs., against 0.95 at 14 degs. The decrease of the watt-hour ef- 
ficiency with increasing temperature, however, is not so great. This 
efficiency was 0.72 at 45 degs. against 0.75 at 14 degs. He thinks that 
the good effect of the heat upon the capacity is due to the increased 
circulation of the acid in the pores of the plates. He then discusses 
practical applications of his scheme, but it seems that there is no 
great hope for success, as according to the information, obtained by 
him from a large German storage battery manufacturing concern, 
artificial heating of the battery diminishes the life of the plates.— 
Elek. Zeit., Sept. 26. 

Electro-Chemistry in Great Britain.—J. B. C. KersHaw.—A con- 
tinuation of his serial on electro-chemical and electro-metallurgical 
industry, dealing with the progress in the United Kingdom. He dis- 
cusses first copper refining ; copper smelted from the American pyritic 
ores is richest in gold and silver contents, and is, therefore, best 
adapted for the electrolytic refining process. Since the growth of the 
electrolytic refining industry in America the shipments of raw copper 
of this character to Europe have ceased and the American refineries 
are now drawing supplies from Europe. As a result of this situation, 
all the European refineries have plant in excess of their present out- 
put. For aluminum production in Great Britain the Heroult pro- 
cess is used, 5000-hp electric plant being installed for this purpose. 
For electrolytic alkali and chlorine production the Castner mercury 
process and the Hargreaves-Bird diaphragm process are used, while 
in a third plant a gravity process has proved a failure. Some brief 
remarks are added on the manufacture of calcium carbide, sodium 
and sodium peroxide, zine plating and electrolytic methods for the 
extraction of zinc from the ores.—Elec. Rev., Oct. 26. 

Nomenclature of Ions——Watker.—An abstract of a Brit. Ass’n 
paper in which he proposes definite affixes for distinguishing the 
electrolytic ions as derived from various compounds. Cations would 
be marked by the simple ending ion, as sodion, barion, etc., dots over 
the symbol indicating the number of electric charges carried (val- 
ency). The ending anion with dashes, would indicate that the ion 
is derived from an oxide salt; a sulphate would give sulphanion. 
Osions would be derived from sulphites, idions from sulphides. Com- 
plex ions would be hydrocarbanion, dihydrophosphanion, etc.—Lond. 
Eng’ing, Oct. 18. 

Electric Heating in Organic Chemistry —Lors.—A long illustrated 
account of experiments in which the electric current is used to pro- 
duce the heat required for certain chemical reactions, especially in 
organic chemistry. The heating effect of resistance wires of carbon 
or metal is better adapted for this purpose than the heating effect of 
the electric arc, because the former method enables one to regulate 
more effectively the temperature required in each special case.—Zeit f. 
Elektrochemie, Oct. 3. 

REFERENCES. 

Acker Process for the Production of Alkalies and Chlorine.—J. B. 
C. KersHaw.—An illustrated article on the Acker process for the 
electrolytic production of alkalies and chlorine, in use at Niagara. 
As no exact information was available, the description is based upon 
“Acker’s patents of 1899.” As is well known, Acker uses fused salt as 
electrolyte and molten lead as cathode material—Lond. Elec., Oct. 25. 

Potential Differences of Allotropic Silver—Craw.—A brief ab- 
stract of a Brit. Ass’n paper giving a preliminary account of experi- 
ments in which he put plates of silver, differently treated, in a solution 
of potassium nitrate containing a little silver nitrate, and determines 
the differences of potential. Rolled silver becomes anodic to elec- 
trolytic silver—Lond. Eng’ing, Oct. 4. 

Max Accumulator.—The first part of an illustrated English trans- 
lation in abstract of the French article of Gasnier recently noticed 
in the Digest—Lond. Elec., Oct. 18. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measuring Instrument.—Heycx.—An illustrated description of a 
modification of an instrument of Thiermann for measuring e. m. f.’s, 
currents and resistances by means of compensation against a standard 
cell. The principle is shown in Fig. 1. There are two loops, one con- 
taining the standard cell N. E., the other the e. m. f. K to be measured. 
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The first loop has a total resistance W:, the second the total resjs. 
tance Wz. When two points E and F of the first loop and two poin:; 
C and D of the second loop are so chosen that the potential diffe;- 
ence between E& and F is equal to that between C and D, and when 
E and C are then connected together and also F and D, no curren: 
will flow in EC and FD; w, and we are the resistances of those parts 
of the first and second loop, respectively, which do not contain the 


N.E, 





w a D 
FIG. I.—DIAGRAM OF CIRCUITS. 


standard cell and the e. m. f. K. When the galvanometer g indicates 
no current, the e. m. f. K to be measured multiplied with the ratio of 
w: to Wz is equal to the e. m. f. of the standard cell multiplied with 
the ratio of w: to W:, so that K can easily be found. The new form 
of this instrument is shown in Fig. 2. A fixed resistance of 80,050 
ohms is connected in series with four sliding contact rheostats 
10 X 1000 ohms, 9 X 100 ohms, 9 X 10 ohms, 9 X 1 ohm. It will be 
seen from the diagram that the 10 X 1000 ohms and 9 X 100 ohms are 
always in the total resistance W:, while the 9 X 10 and 9 X 1 ohms 
can be disconnected. The maximum of W, is 100,049 ohms and the 
minimum 99,950 ohms, so that the maximum difference between |; 
and 100,000 ohms is 5 per 10,000. The resistance w: may have any 
value between 1 and 10,999 ohms. In practice, however, only values 
above 1000 ohms are used in order to measure easily with an exact- 
ness of 0.1 per cent. As standard a Weston cell is used with an 
e. m. f. = 1.0187 volts at 18 degs. C. The internal resistance is 34 
ohms, and is supplemented by a mangariin resistance of 1836 ohms in 
series, so that the joint resistance is 1870 and the voltage at the 
terminals of the standard cell (of which the series resistance is con- 
sidered to be a part) is 1 volt when closed through an external resis- 
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FIG. 2.—DIAGRAM OF CONNECTIONS. 


tance of 100,000 ohms. It must be remarked that during the measure 
ments the cell gives current, but this flows only through the loop //’ 
and is only 0.00001 ampere, i. e., the tenth part of the current per 
missible for a Weston cell. This represents the arrangement of ! 
loop W;. For the loop W2 six resistances of 10, 8990, 90,000, 900, 

and 10 ohms (together 100,000 ohms) are connected in series in su! 


a way that for the positions 1, 2, 3, 4, 5 of the rheostat C, the re 
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tance Wa iS 100,000, 100,000, 100,000, 10,000, 100,000 ohms, respec- 
tively, and Ws == 10, 100, 1000, 1000, 100,000, respectively. The e. m. f. 
K to be measured (in volts) is then for position 1 of rheostat C equal 
to one-tenth of w: (in ohms), for position 2, one-hundredth of w,, 
etc., for position 5 one hundred-thousandth of w:. A Deprez d’Ar- 
sonval galvanometer is suitable for the measurements. The instru- 
ment may also be used easily as a Wheatstone bridge, and the resis- 
tance to be measured is then found directly from the resistance wi.— 
Elek. Zett., Oct. 17. 

Tachometry.—J. A. FLeminc.—After a brief description of revolu- 
tion counters he describes several types of tachometers. The gov- 
ernor tachometer is not very accurate. A far better form is a hy- 
draulic speed indicator, consisting of a small, circular, centrifugal 
pump, which may be constructed by enclosing in a brass box a brass 
four-bladed fan, the blades having their planes parallel to the fan 
shaft. The fan blades very nearly touch the inner side of the cylin- 
drical box. Two pipes lead to this box, one entering near the shaft 
axis and one on the outer wall of the containing box. The former is 
connected to a reservoir of fluid which may be water, and the latter 
pipe is connected to a tall, vertical glass pressure pipe. The shaft is 
driven by the motor or dynamo, of which the angular velocity is to 
be recorded. The fan then pumps the water from the reservoir to 
the stand pipe and the height of the water in the stand pipe is pro- 
portional to the square of the angular velocity of the shaft. The 
amallest variation in the speed shows itself in a change of height of 
the liquid. The greater the speed, the greater will be the actual varia- 
tion in height in the column of liquid corresponding to a given per- 
centage variation of speed. One great advantage of this arrange- 
ment is that the glass gauge tube need not be near the pump. The 
pressure can be transmuted any distance through a metal pipe, and 
several gauge glasses may be served off one pipe. He recommends 
this method for electric stations. It is quite possible to attach the 
hydraulic pump to the shaft of each dynamo and to have the pressure 
gauges, or indicating columns, sice by side on the switchboard at any 
distance so that the attendant can see at a glance the exact speed of 
each machine. For the detection of inequality in the angular ve- 
locity of a wheel or shaft during each revolution, the stroboscopic 
disk method which has been described repeatedly in the Digest, is 
very delicate. A method of measuring the non-uniformity of angular 
velocity is to use an electrically driven tuning fork with a pencil 
fixed to its prong which describes a wavy line on a paper tape ar- 
ranged in a groove of a disk revolving on the axle of the dynamo.— 
Cassier's Mag., Nov. 


TELEGRAPHY. TELEPHONY AND SIGNALS. 


Marine Wireless Telegraphy.—A long editorial on the agreement 
between the Marconi Internat. Marine Communication Co. and 
Lloyd’s, which places the Marconi system of wireless telegraphy upon 
a secure and enduring footing for mercantile marine signaling. Ac- 
cording to the agreement, “Lloyd’s will employ no other system of 
wireless telegraphy than that of the Marconi Co. for a period of 14 
years. They will receive commercial messages at their signal sta- 
tions from any vessel equipped with the Marconi apparatus, aud will 
also send messages to any such vessel; but they will receive or trans- 
mit no wireless telegraph communication whatever where a vessel is 
equipped with apparatus not supplied by the Marconi Co.” Pre- 
sumably only at special and widely distant signal stations, apparatus 
for sending messages over 100 miles will be installed. Where signal 
stations are dotted along the coast at no greater distance than 20 
miles apart, a transmitting power not exceeding 20 miles will be used, 
as otherwise there would be overlapping and confusion of signals.— 
Lond. Elec., Oct. 25. (See Current News and Notes, this issue.) 
lVireless Telegraphy.—An anonymous communication referring to 
the fact that according to the reports of the naval manceuvres, the 
ne squadron was easily able to read the message transmitted by 
‘he vessels belonging to the enemy. To intercept messages sent in 
‘ special code, is useless. It would be much more practical to break up 
‘he signals sent by the enemy, so as to make them quite unintelligible. 
‘is could be done by means of the ordinary transmitter, with an au- 


‘omatic adjustable spark-gap capable of varying the wave-length two 
or three times a second, and an automatic key sending along, say, 150 
‘'gnais per minute.—Lond. Elec., Oct. 18. 
MISCELLANEOUS. 
REFERENCES. 


1sh National Physical Laboratory.—GuazesrooK.—An abstract 
fa Brit \ss’n paper in which he gives an account of the progress 
ig 1 by this institution. The building is described. Among 
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the work first to be attacked will be that of the Alloys Research Com- 
mittee, photo-micrographic examination of steel rails, determination 
of the elastic properties of alloys with the aid of a Buckton testing 
machine of special design. The engineering laboratory is to be 
opened before the end of*this year —Lond. Eng’ing, Oct. 4. 


Glasgow E-xhibition.—A continuation of the illustrated serial, de- 
scribing the exhibits in the pavilion of the Brit. Westinghouse Elec. 
& Mfg. Co. A three-cylinder vertical gas engine of 125 horse-power 
drives a compound-wound standard railway generator, which sup- 
plies power to all the plant at work in the pavilion. There is a 325- 
kw motor-generator, a 50-kw synchronous converter, induction mo- 
tors, and a complete tram car, equipped with the Newell electro- 
magnetic brake—Lond. Elec. Rev., Oct. 18. 

A continuation of the illustrated serial, giving descriptions of paper 
insulated cables, and underground junction boxes, etc., of the Brit. 
Ins. Wire Co., and some direct-current generating sets of other com- 
panies.—Lond. Elec., Oct. 18. 

Small Screw Gauge.—A report of a committee of the Brit. Ass’n 
on suggested modifications of the shape of the thread of the Brit. 
Ass’n screw gauge for the use of instrument makers.—Lond. Elec., 
Oct. 18. 


Electric Igniters—Meryer.—A long paper, read before the German 
Miners’ Ass’n on the prevention of failures of electric igniters for 
firing explosives for blasting purposes in mines.—Glueckauf., Sept. 28. 





New Books. 





ELEKTROMOTOREN FUR WECHSELSTROM UND Dreustrom. Uy Profes- 
sor G. Roessler. Berlin: Julius Springer. 230 pages, 80 figures. 
Price, 7 marks. 

The author of this work is professor of the Technical High School, 
of Berlin, and the book is based on lectures on alternating-current 
engineering and power transmission. At the same time it is a con- 
tinuation of his earlier book on direct-current motors. Like the lat- 
ter, the present book has been written for the use of the engineer who 
employs electric motors in his plant or workshop, and these will find 
in the book the general information he needs, the characteristic feat- 
tures of the different types of motors being described and explained 
in a simple, but strictly scientific manner. 

The book deals with the general principles underlying the construc- 
tion of alternating-current machinery, and gives the characteristic 
features of those single-phase and polyphase alternating-current mo- 
tors which are of commercial importance. The contents of the book 
is even richer than is indicated by the title, for besides motors the 
generation of alternating and polyphase currents is also discussed. 
The book may thus be considered as an introduction to the subject 
of alternating-current engineering in general. The author has en- 
deavored to use as little mathematics as possible, and whenever he 
gives formulas he explains their physical meaning very clearly. 
Graphical illustrations are often made use of. 

The book is divided into nine chapters, which deal with the follow- 
ing subjects: General principles of the rotary field and of induction 
motors; the production of a rotary field by combination of several 
alternating fields; field windings of alternating-current motors and 
generators ; measurement of alternating currents, e. m. f.’s and power ; 
the polyphase induction motor; the single-phase induction motor; the 
synchronous motor; operation in parallel of single-phase and poly- 
phase machines. 

The book has evidently been prepared with gerat care-and may be 
expected to fulfill the purpose for which it is intended. It may be rec- 
ommended especially to those engineers who have studied the author's 
older book on direct-current motors and have found his method of 
treatment to their liking. 





Tue TELEPHONE SYSTEM OF THE BritisH Post Orrice. A Practical 
Handbook. By T. E. Herbert. New York: Whittaker & Co. 
Second Edition, revised and enlarged. 218 pages, 146 illustra- 
tions. Price, 3 shillings sixpence. 

In England the toll and long-distance lines are owned by the gov- 
ernment and are coniprised under the eollective name “trunk lines.” 
The National Telephone Company owns the local exchanges with the 
exception of a few cities, where lately the municipalities have built 
or are building exchanges of their own, as at Tunbridge Wells and 
Glasgow. In London the government itself is making preparations 
to enter into competition with the National Telephone Company. 
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The lines connecting the government’s lines with those of the Na- 
tional Telephone Company are called “junction lines.” 

The author in writing this book had in mind to provide the em- 
ployees of the post office entrusted with the handling of the govern- 
ment trunk lines and the government’s end of the junction lines, 
with a guide in their daily duties and at the same time to put a text- 
book in the hands of the novices entering the business. Before enter- 
ing the subject proper the author gives an historical sketch of the de- 
velopment of telephonic apparatus and explains shortly the prin- 
ciples upon which their operation is based. Coming to the descrip- 
tion of the working of the different systems in use, the tendency to 
keep up with the time can be noticed, though the status of English 
telephoning is not up to the standard of American practice. How- 
ever, British practice is advancing, which circumstance the author 
impresses upon the mind of the reader by adding a chapter on recent 
advances in switchboard design in which the Western Electric Co.’s 
relay board is described. The Kellogg system is also mentioned, 
but only as to the four-division system as installed years ago in St. 
Louis, which is out of date now and has been changed to contorm 
to more modern practice. In commenting on this system the author 
speaks of a 40,000-line multiple, adding, “were such a thing possible.” 
Of this he may rest assured, for at the present time he can place an 
order in this country for a four-division board for as many as 90,000 
lines, using automatic lamp signals, common battery for talking and 
all the features of the very latest relay system. 

Though the book will be mostly of value to the English telephone 
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McKinley National Memorial. 





Col. A. C. Bakewell, 479 Fifth Avenue, New York, announces (5 the 
electrical interests of New York State that he is authorized by ¢h, 
New York State organization to receive subscriptions for the McKin- 
ley National Memorial Association, and he appeals to them to assic; 
him in raising funds necessary for the erection and maintenance 4; 
Canton, Ohio, of a suitable memorial to our late beloved Presiden; 
Checks should be made payable to the order of James G. Cannon. 
treasurer. No moneys should be paid to any one purporting to repre 
sent Colonel Bakewell, unless they are provided with satisfactor, 
credentials from him. . 





Small Alternating-Current Single-Phase Motors. 





There has long been a strong demand for a really satisfactory 
single-phase motor, as there are numerous uses to which such 4 
motor could be applied. For lighting, with incidental power in smal! 
motors, single-phase alternating current offers a great advantage by 
its superior simplicity, so that even when a polyphase system is used. 
for small powers it is generally more convenient to use single-phase 
motors. 

Single-phase alternating-current motors have suffered from the 





FIGS. I AND 2.—SINGLE-PHASE CONDENSER MOTOR. 


man, there are many points that will repay any one interested in tele- 
phony to read it. The explanations of the various subjects are clear 
and precise, and it is made quite evident that European methods con- 
tain many features that are new to us and which deserve credit. 


BOOKS RECEIVED. 
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ELEKTRISCHE KRAFTUBERTRAGUNG UND KRAFTVERTEILUNG. 
Arldt, Chief Engineer Allgemeine Elektricitats-Gesellschaft. 
Julius Springer. 387 pages, 257 illustrations. Price, 4 marks. 

ELECTRICAL ENGINEERS’ Pocket Boox. A Handbook of Useful Data 
for Electricians and Electrical Engineers. By Horatio A. Foster, 
with the collaboration of eminent specialists. New York: D. Van 
Nostrand Company. 987 pages, illustrated. Price, $5. 

Tue INpicator HANpBooK. A Practical Manual for Engineers. By 
Charles N. Pickworth. New York: D. Van Nostrand Company. 132 
pages, 148 illustrations. Price, $1.50. 

A HANDBOOK FOR THE ELECTRICAL LABORATORY AND TESTING Room. 


3y J. A. Fleming, M. A., D. Se, F. R.S., M. R. 1. Vol. I. New 
York: D. Van Nostrand Company. 538 pages, illustrated. Price, $5. 
Cours D’Etecrricite. By H. Pellat. Tome I. Paris: Gauthier- 


145 illustrations. Price, 10 francs 

An Introductory Treatise on Electricity 

and Its Uses. By George D. Shepardson, M. E. New York: Ameri- 

can Electrician Company. 403 pages, 1516 illustrations. Price, $2. 
Lessons IN Practica. Execrricity. Principles, Experiments and 

\rithmetical Problems. An Elementary Text Book. By C. Walton 

New York: D. Van Nostrand Company. 462 pages, 385 
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absence of starting torque, thus requiring complicated starting ¢ 
vices, either external appliances or a commutator, and also from th 
disadvantage of very low power factor. For example, on 125 cycle: 
single-phase, an ordinary 1-hp thotor, as a rule, even when doing n 
work whatever, consumes more than 1 horse-power in current. Whi! 
this current represents only apparent energy its effect on lights 
operated on the same system is disastrous, and even very small sing! 
phase motors when running, and still more when starting, pull down 
the lights operated on the same circuit to such an extent as to ser! 
ously interfere with their satisfactory operation. 

A single-phase condenser motor as built by the General Elect! 
Company to obviate the above defects, is illustrated herewith. 
has a complete three-phase winding, one phase of which is con 
nected to the supply while another phase is shunted by a condenser 
This arrangement produces an electrical and magnetic displacement 
of the phases corresponding to that which exists when the motor } 
operated on a three-phase circuit. By this means a self-starting 
motor is obtained which starts up under full load, and since the con- 
denser is so proportioned as to supply the entire magnetizing cur 
rent, the motor operates at a power factor of 100 per cent. Such a 
motor evidently possesses all the good characteristics of the stanc 
ard three-phase motor, while it is superior thereto in power fa‘ tor. 

Since the output of a given condenser varies with the square 0! \ 
voltage at which it is operated, it is found most economical in © 
nection with motors wound for low voltages to employ a smal! tran: 
former or compensator which steps up the voltage applied ‘o 
condenser, the latter being actually operated at 500 volts. The ‘ 
denser and compensator are combined in one unit know 
“Condenser-Compensator,” and permanently connected to t 
as shown in Figs. 1 and 3. 
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The motor is started in the same way and with the same ease as 


any polyphase induction motor. Fig. 1 shows a %4-hp, 125-cycle mo- 
tor with its condenser-compensator, and Fig. 2 shows the various 
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FIG, 3.—DIAGRAM OF CIRCUITS. 


parts of the motor. The power factor, efficiency, current and speed 
curves of this motor are shown in Fig. 4. 

One-quarter-hp and ¥4-hp single-phase motors are provided with 
centrifugal clutch pulleys, which enable the armatures to reach speed 
before the load is applied. This clutch consists of a split ring, which 
is expanded by means of a centrifugal weight so as to engage the 
inner surface of the pulley when the proper speed has been reached. 
The larger single-phase motors are provided with a starting switch 
and electrical connections, which limit the current at starting, and 
at the same time allow the motor to develop strong starting torque, 
in the same way as customary with polyphase motors. 

The bearings are lubricated automatically and the reservoir requires 
only occasional examination to see that the oil is kept at the proper 
level. The motors may be adapted to wall or ceiling suspension by 
simply turning the bearings 90 degs. or 180 degs., in order to keep 
the oil parts in an upright position. The bearings may be turned 
without removing the armature. Slots are provided in the feet of 
the motor to provide for adjusting the belt. 

These small single-phase motors are built for both 60 and 125 cycles 
and have found extensive application in connection with all classes 
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1 smal] machinery, such as printing, bookbinding and typesetting 
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‘achinery, coffee grinders, dentists’ drills, fans and blowers, re- 
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Maywood Gas Engine. 





The gas engine shown herewith, made by the Maywood Foundry & 
Machine Company, Maywood, IIlL., is of the vertical multiple cylinder 
type, with the crank shaft, cam shaft, rocker shaft, connecting rods 
and all main bearings and working parts enclosed in an oil-tight base 
and running in an oil bath which furnishes perfect lubrication to all 
parts, including cylinders and pistons. The cams, cam and rocker 
shafts, igniter cams and rods are all easily accessible by removing 
the two front doors on the engine. The two rear doors give easy ac- 
cess to the main bearings and connecting rods. 

The pistons are heavy and substantial, and have five spring rings 
of superior material and design. The tops of the pistons are re- 
movable for adjustment of the wrist pin bearings without the neces- 
sity of taking out the pistons. The cylinders are very heavy, and 
have water jackets of ample size to secure proper circulation to keep 
them cool. The valve chests are water-jacketted, and so made that 
when the valve seats are worn they can be bored out and bushed. The 
valves are of the direct-acting poppet type. The igniters are operated 
by hardened steel cams on the cam shaft, and have points of platinum- 
iridium. The igniters can be removed for repair in a few moments 
in case of accident. Current for ignition is obtained from an Edison- 
Lalande battery and spark coil, or direct from the dynamo, and may 


yee 





VERTICAL TYPE GAS ENGINE. 


be connected up with both battery and dynamo by means of a double- 
throw switch, using the battery to start with and then switching to the 
dynamo as soon as in operation. This saves the battery and fur- 
nishes a ready means of knowing whether the igniters are working 
properly by the breaking of the circuit on the three or four incan- 
descent lamps through which the current passes. 

The gears which transmit power from the crank shaft to the main 
shaft are very heavy, and are cut from solid steel castings. A neat 
cover is placed over them to protect them from dust and dirt, and 
the possibility of anything falling into them. 

The Maywood being a multiple cylinder engine and operated on 
the four-cycle principle with a throttling governor, takes a charge 
every revolution on the double cylinder, and a charge every two- 
thirds of a revolution on the three-cylinder engine. The amount of 
fuel admitted to the cylinders and the force of the impulse are ex- 
actly proportioned by the governor to the requirements of the load, 
thereby securing a great uniformity of speed and power. The gov- 
ernor is of the fly-ball type, and acts directly by means of a lever 
and rod on the mixing chamber valve, through which both the air 
and gas are admitted in definite and proper proportions to form a 
perfect explosive mixture. The motion of the lever and rod opens 
or closes this mixing valve as the load may require, and thus the 
exact amount of explosive mixture necessary to carry the load is at 
all times admitted to the cylinders, and so sensitive is this mechan- 
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ism that it instantly responds to the widest fluctuations of load in 
plants operating arc and incandescent lights, elevators, blowers, air 
compressors, wood-working machinery, machine tools, etc. Not only 
is great steadiness secured in this way, but the impulses being regu- 
larly given with every revolution and of much less intensity than in 
the “hit-and-miss” engine, there is avoided the severe shock and 
strain incident to the slowing down and sudden raising of speed. 
This greatly prolongs the life of the engine and minimizes repairs. 
The proportion of gas or gasoline to air is regulated by a valve on 
the outside of the mixing valve, and may be instantly changed and 
set anywhere so as to give from one portion of gas to eight of air 
to one portion of gas to twenty of air, as the quality of the gas being 
used may require. A dial, over which a pointer attached to the lever 
operating the gas valve moves, indicates the exact proportion. 

Another feature in the governing of the Maywood engine is the 
ability to regulate the speed while running. This is done by turning 
a little thumb-screw on the governor rod, which increases or de- 
creases the tension on the governor spring, and causes the governor 
to open a greater or less distance as desired. By this means the speed 
may be varied as much as 50r. p. m. without affecting the steadiness 
of the power. This, in case of a temporary overload, becomes very 
valuable, as the power of the engine is considerably increased by 
speeding it up. This should only be done in case of necessity, as the 
higher speed increases the wear on the engine. All these engines 
will develop at normal speed at least 10 per cent more than their 
rated capacity in actual bread horse-power. 

The Maywood engines are so built that either gas or gasoline may 
be used, and if desired are furnished with both gas and gasoline in- 
lets, so that a change can be instantly made from one to the other 
while the engine is running, the only thing necessary to do being to 
shut off one valve and open the other. This feature is useful where 
the engine is being operated with gasoline in case anything goes 
wrong with the supply pipes or gasoline is unexpectedly exhausted. 





Meeting of Automobile Manufacturers. 


The National Association of Automobile Manufacturers held a 
meeting last week during the continuance of the automobile show, 
and gave a supper on Nov. 7 at the Hoffman House, at which General 
Nelson A. Miles was among the speakers. The association appears 
to be growing rapidly, and now has about 85 members. 

During the meeting some of the manufacturers took occasion to 
state very plainly their disapproval of several leading members of 
the Automobile Club of America in importing French vehicles, and 
then taking such pains to boom them with speed runs. While the 
manufacturers did not deny the right of any American automobilist 
to use whatever machine he saw fit, they thought that too much promi- 
nence had been given to the achievements of the foreign makers. A 
resolution was offered that the members of the club should co-operate 
more with American manufacturers in encouraging the home makes, 
but this was afterward tabled. Aspersions were also cast upon the 
appraisal of several imported machines as being far below the actua! 
cost, and it was decided to appoint a committee of three to lay the 
matter before Secretary Gage of the Treasury Department. One 
member said that he knew of an automobile that had recently been 
brought in which cost $15,000 abroad, and was valued at $5,000 
when going through the Custom House. 

Another member said that from January to September he knew 


of eleven machines which had entered from*abroad and their total 


aluation had been placed at only $11,000, which he characterized as 
ridiculous. The committee to lay the facts before Secretary Gage 
will consist of a member from'this city, one from Boston, and one 
from Philadelphia. Samuel T. Davis presided at the meeting, and 


the Executive Committee of the Manufacturers’ Association was ap 


pointed to consist of Mr. Davis, D. E. Reinhart, C. E. Duryea, A. W 


i 


Packard and Charles Clifton 


The conduct of the Automobile Club in managing the show als« 
came in for considerable criticism. It was claimed that the manu 
facturers would be the best judges of their own show, and a deterrni 

ation to take matters into their hands for show purposes was indi- 
ated when it was announced that the Manufacturers’ Association had 


ecured the Garden for the automobile show in 1903. The reason it 
uuld not begin proceedings next year was because the Automobile 
has already rented the Garden for the show in 1902. The manu- 


cturers decided to give tw hows a year, one in this city and the 
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Electrical Illuminations, in Australia. 


We showed recently some of the electrical illuminations that \ ere 
displayed in Canada during the visit of the Duke and Duche;; 9; 
York and Cornwall. Two illustrations on this page give an ides of 
the effects of a like nature, for a like purpose, in Australia. The cuts 
are made from photographs sent by Messrs. Noyes Brothers, of 


~~: 





FIG. I.—-ELECTRICAL ILLUMINATIONS IN AUSTRALIA, 


Sydney, showing illuminations in the city of Adelaide, South Aus- 
tralia. This work was carried out-by the above firm under contract 
to the Government of South Australia. There were in all 11.000 
lamps run from two stations. The entire work was carried out in 3 
days, the machinery being shipped from Sydney. The work was 
entirely satisfactory, and ran without a hitch, eliciting the formal 
thanks of the Government of South Australia for the manner in 





FIG. 2.—ELECTRICAE ILLUMINATIONS. 


which the contract was carried through. The whole of the ma- 
chinery comprising the generating plant, consisted of Westinghouse 
apparatus. One of the views shows the post office, town hall and 
treasury building at Adelaide, while the other represents the ducal 
arms upon the Parliament House. 
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New Telephone Exchange at Jackson, Mich. 





The People’s Telephone Company, of Jackson, Mich., has bee 
exhibiting some of the Kellogg apparatus it will use, and it has 
elicited much favorable comment. The board which the Kellogg 


X- 


Switchboard & Supply Company are building for the Jackson © 


change is a 3000-line “Major” multiple board. It will have an equip- 
ment of 1640 lines. Included in this contract is a toll board with 
equipment of 30 lines, a chief operator’s desk, 1400 wall telephone sets 
and 100 desk sets complete. The woodwork of this board | be 
mahogany. The framework is heavy angle iron construction 
makes a very rigid structure and insures permanent alignn 
the apparatus contained therein. The power plant will consist ' f 
sets of 11 cells of Chloride storage battery each, to be charg 

Holtzer-Cabot direct-connected charging set, the generator 

which is a special telephone machine built for a range of from 20' 
30 volts. The primary side to run on a voltage to be 110 or - 
direct current. A second machine of this description is prov 


wnict 


; oe ‘ a aatial 
reserve. For ringing a Holtzer-Cabot dynamotor will be provicee, 
having a primary to run on 110 or 220 volts, and a secondary (0 8!¥° 

nd a 


pulsating and alternating currents of 110 volts (at no loa‘ 
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machine of the same description, but with a primary of 24 
The power switchboard will be of marble, supported by an 
amework. 


reserve 
volts. 


iron iT 





A New Direct-Connected Generating Set. 





\ recent type of Sturtevant engine, consisting of a 5 by 4 enclosed 
double upright engine, direct connected to a standard 12-kw, four- 
pole generator, is illustrated herewith. The engine is of the type 
originally designed for the severe work of forced-draft fan propul- 
sion on the vessels of the United States Navy. The cylinders are 
placed side by side in the same casting. The cranks are set opposite, 
;e, at an angle of 180 degs. Steam being admitted simultaneously 
to the top of one cylinder and the bottom of the other, the reciprocat- 
ing parts are balanced in their movement and high speed is made 
possible. The cylinders are of large diameter as Compared with the 
stroke, so that great power may be developed at high rotative but 
moderate piston speed, making the engine particularly suitable for 
direct connected dynamo driving. The steam admission to both 
cylinders is regulated by a single piston valve, under the control of a 
faft governor of the same design as that used upon the single up- 
right engines. All moving parts subject to friction are of steel and 
the bearings of ample size. Automatic relief valves are provided to 
prevent any danger of damage by water in the cylinder. Complete 
sight-feed oiling arrangements from a single oil tank connect with all 
of the bearings, and the frame is so constructed as to readily and en- 
tirely enclose all running parts, while still leaving them perfectly 
accessible by the mere opening of the door. 

The magnet frame of the generator is of cast steel, and the shaping 
of the pole pieces and proportioning of magnetic field and armature 
is such as to insure sparkless operation under all changes of load. 
The temperature rise after a full-load run of ten hours is not in excess 
of 40 degs. C. The bearings, which are ring oiling, are built upon 
the ball-and-socket principle. The armature is of the barrel-wound 


type. The cast iron flange, bolted to the armature spider at each end 
of the core, forms a support as well as a cylindrical receptacle for the 
projecting ends of the coils. 


The flange extension also protects the 


DIRECT-CON NECTED GENERATING SET. 


wind ngs from any oil that may be thrown from the bearings. The 
‘uriace of the interior of the armature is perfectly smooth, offering 
rtunity for the collection of oil or dust. Ventilation is ef- 
; y the use of specially constructed vanes, forming air ducts 
betw the lamin of the core. These convert the armature into a 
nd create a strong draft through the windings. The com- 
hulator is supported upon cast-iron spiders, and the radiating sur- 
‘ace of the commutator is thus very large, with the result that it runs 
cept lly cool. Carbon brushes are used mounted in holders of 
‘ socket type. 
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Interior Marine Cable Box. 





We show in the accompanying illustration a new marine box with 
stuffing box attachments for use with the Sprague Electric Company’s 
flexible steel armored cables. It is designed for use in marine, sub- 





MARINE CONDUIT BOX. 


marine, and all other classes of work where the nature of the in- 
stallation requires freedom from moisture. It is absolutely water- 
tight. 


—_—~»- - 


Grant Milling Machine. 





The milling machine illustrated herewith has a working surface 
7 inches by 19% inches, the table being 101% inches wide by 27 inches 
long. The table works in either direction, and has an automatic 
stop motion. Three changes of feed to each step of the cone are 
generally made, from .016 inch to .054 inch, and the greatest distance 
from the center of the spindle to the top of the table is 67g inches, 
the least distance being 7% inch. The saddle has an adjustment giving 
a lateral movement of the table of 2% inches, graduated to read .001 





MILLING MACHINE. 


inch. The spindle runs in a phosphor bronze sleeve, which is easily 
adjusted for wear. The tail stock is adjustable longitudinally, as is 
also the arm supporting arbor, with means of securely fastening when 
in proper position: Both can be quickly removed for the various 
operations. 

The machine, which is manufactured by the Grant Tool Company, 
Franklin, Pa., is provided with a pan, as shown, to catch all the oil 
or lubricant used in milling, no matter in what position the table may 
be. The weight of the machine is 1oso0 Ibs., and the floor space re- 
quired is 4 ft. by 4 ft. 
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NEWS OF THE WEEK. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—Money, at the close of the 
week, was quoted at 3% per cent, nominal; time money closed at 4%4 
@5 per cent, with a liberal mixture of industrials. In the .stock 
market renewed activity was stimulated by easy money, and the ex- 
pected Northern Pacific deal, and there was a general advancing ten- 
dency in railway shares. United States Steel stocks shared in the 
general improvement, as likewise did traction stocks. Among the 
latter Metropolitan Street Railway heads the list with a net gain of 
77% points, followed by Brooklyn Rapid Transit with 4% points. 
Metropolitan was actively dealt in, the sales of the week aggregating 
90,775 shares, quotations ranging between 152)4 and 164, the closing 
price being 16274. At the beginning of the week there was some 
pressure on the idea that the result of the election in the city would 
have an adverse influence on this stock. Brooklyn Rapid Transit 
closed at 6734, which figure was 12 below the highest quotation of the 
week, the minimum price being 6234. General Electric was the ex- 
ception in the electric list and was knocked down to a point 1% 
lower than that at the close of the week previous. Quotations ranged 
between 256!% and 260, the closing price being the former figure 
Western Union made a gain of % point, on sales of 3500 shares, the 
closing quotation being 9214. One hundred and ten shares of 
American Telegraph & Cable were sold at 99. Following are the clos- 
ing quotations of Tuesday, Nov. 12: 


NEW YORK. 


Nov. 4. Nov. 12. Nov. 4. Nov. 12. 
American Tel. & Cable.. 98 100 General Electric......... 256 259 
American Dist. Tel..... 37 —- General Carriage........ M4 4% 
Brooklyn Rapid Transit. 62'% 6814 Hudson River Tel....... 114 11t0 
Ches. & Pot. Telephone... — 674% Illinois Elec. Veh. Trans. A — 
Commercial Cable....... 180 — Metropolitan Street Ry..154% 166% 
RisGitie “OR: secces os 18 18 N. E. Elec. Veh. Tran... yY — 
Electric Boat pfd........ 45 40 N. Y. Elec. Veh. Tran... 7% 6% 
Electric Lead Reduc’n... 2% 2 Poe re ae Pe i Ree 167 166 
Electric Vehicle......... 1% 2 Tel. & Tel. Co. of Am... 6 — 
Electric Vehicle pfd..... 3% 4% Western Union Tel..... 9114 92% 

BOSTON. 

Nov. 4. Nov. 12. Nov. 4. Nov. 12 

Am Tel. @ Tel.s....00 +887 157 Mexican Telephone...... ~ 2% 


New England Telephone. — -— 
Westinghouse Elec...... . — 
Westinghouse Elec. pfd. — ~- 


Cumberland Telephone... — = 
Boston Electric Light.... — -- 
Erie Telephone.......... 22% 22 
General Electric pfd..... - = 


PHILADELPHIA. 





Nov. 4. Nov. 12. Nov. 4. Nov. 12 
American Railways...... 39% 42 Phila, Traction. «sic. s 02s 93% 93% 
Electric Storage Battery. 65 55 Philadelphia Electric..... 5 5% 
Elec. Storage Batt’y pfd. 75 55 Pa. Electric Vehicle..... MY M4 
Elec. Co. of America.... 6% 656 Ps. Elec. Veh. pfd..... I I 

CHICAGO. 

Nov. 4. Nov. 12. Nov. 4- Nov. 12 
Central Union Telephone. — - National Carbon pfd..... 8 82" 
Chicago Edison......... 159 158 Northwest Elev. com.... 39 40 
Chicago ‘Uite Bvitscaess 195 JMO “STOCRIOE ees étss 13% 12% 
Chicago Telep. Co....... 225 Union Traction pfd..... 53 50 

ational Carbon........ 20% 20% 


ANOTHER LIQUID AIR COMPANY.—The Consolidated 
Liquid Air Company, with principal offices in New York City, was 
incorporated last week with a capital of $1,000,000, divided into shares 
if the par value of $5 each. The company proposes to manufacture 
liquid air for refrigeration, power, light, navigation, medical applica- 
tion, the manufacture of steels and acids, and for other mechanical! 
and scientific purposes. The company will also manufacture ships, 
locomotives, automobiles, stationary engines, elevators and other 
moving vehicles and plants to which liquid air may be applied. The 
‘ompany will operate in America and Europe. The directors are ex- 
United States Senators R. F. Pettigrew, of Sioux Falls, S. D., and 
Marion Butler, of Raleigh, N. C.; Charles E. Tripler, George W. 
Ballow, St. Charles B. Gwynn, and A. M. Miller, of New York City; 
J. Bouvier Patterson, of Philadelphia, and H. William Moeller, of 
Newark, N. J. The company is evidently intended to push the 
Tripler process. 

POWER TRANSMISSION SCHEMES.—George J. Baldwin 
has bought for himself and associates control of the Chattahoochie 
Falls Company, which owns the Clapp’s factory property, two miles 
above Columbus, Ga. They will develop the property, building one 
of the largest power plants in the country. It is expected that manu- 
facturers will take advantage of the cheap power, and it is thought 
the deal will mean the investment in Columbus during the next two 
yr three years of at least a million dollars. J. R. Williston & Co., 
Boston, Mass., issue a circular offering for sale $90,000 first mort- 
gage 30-year 5 per cent gold bonds of the Lehign Power Company, 
f Easton, Pa., at 10344 and accrued interest. The company is or- 


ganized under the laws of Pennsylvania to utilize the water power of 
the Lehigh River between the cities of Easton and Raubsville. The 
bonds offered are the remainder of an issue of $240,000. A sinking 
fund of $5,000 per annum is provided for retirement. Bonds may }h. 
retired at 105 after 10 years from date. 

BRITISH WESTINGHOUSE STOCK.—President George Wes:- 
inghouse, in a circular to stockholders of the Westinghouse Electric 
& Manufacturing Company, says the British Westinghouse Eleciri, 
& Manufacturing Company is shortly to issue £250,000 sterling of 
preferred shares to provide additional funds to be used in comple- 
tion of the company’s new buildings and the purchase of machinery. 
The stockholders of the Westinghouse Electric Company are given 
the opportunity to subscribe for the new stock on or before Noy. 25. 
accompanied by a check to the order of T. W. Siemon for $5 per share 
subscribed for. The net earnings of the British Company for the 
year amounted to £49,070 sterling. The authorized capital is £1,000,- 
000 sterling 6 per cent preference shares, of which £750,000 sterling 
have been issued at par for cash and £750,000 sterling ordinary shar«< 
all of which have been issued for patents and property. The com- 
pany is quite Anglicized as to management, is now running well, and 
is doing a large and expanding business. 

SALE OF FRISCO TROLLEYS.—Negotiations for sale of th: 
Market Street Railway Company to a Baltimore syndicate are under- 
stood to have been closed by H. E. Huntington and I. W. Hellman, 
for the Market Street Company, and George R. Webb, of Baltimore: 
R. G. Hanford and Attorney-General T. L. Ford, of San Francisco. 
representing the Baltimore syndicate. The terms of the sale are no: 
definitely known. If the syndicate takes all of the 186,170 shares at 
$95, which is believed to be the actual agreed price, they will have t: 
pay $17,686,150. Mr. Webb, the representative of the syndicate, re- 
cently purchased the San Francisco & San Mateo electric line and 
the Sutter Street cable line. He is president of the United Railroad 
& Electric Company, of Baltimore. 

TO BUY CHICAGO STREET RAILWAYS.—A Chicago dail) 
newspaper states that $30,000,000 are to be offered, through the City 
Council, to the street railway companies of Chicago, for all tangible 
property owned by them in connection with the trunk lines for 
which franchises will expire in £903. Buffalo capitalists are pre- 
pared to pay this sum if the City Council will grant them a franchise 
to operate on the trunk lines of the old companies and to place paral 
lel tracks on all subsidiary and extension lines. The proposition ot 
the Buffalo capitalists is new, because the city is to get all profits 
after allowing 10 per cent of the gross receipts to the proposed com 
pany, and providing a sinking fund of 4 per cent, so that the plan' 
can be purchased by the city after 20 years. 

NEW YORK TELEPHONE BONDS.—The Mercantile Trus: 
Company, of New York, trustee under a certain mortgage dated Ma) 
24, 1888, and an agreement dated ,Nov. 1, 1888, both executed by th: 
Metropolitan Telephone & Telegraph Company, which the New Yor! 
Telephone Company has assumed and agreed to pay, invites proposals 
for the sale to it, on Jan. 1, 1902, of bonds secured by said mortgag 
at a price satisfactory to the New York Telephone Company, at a rate 
not exceeding par and 10 per centum premium, to such an amount 
as shall not exceed the sum of $23,420.16. 

PACIFIC COMMERCIAL CABLE.—The Commercial Pacif 
Cable Company recently incorporated to operate a cable line betwee 
this country and the Philippine Islands, has filed with the New Yor! 
Secretary of State a certificate of increase of capital from $100,00 
to $3,000,000. The stockholders who consent to the increase are Joli 
W. Mackay, George G. Ward, Clarence H. Mackay, Edward C. Platt 
Albert B. Chandler, Albert Beck and William W. Cook. 

DIVIDENDS.—The Consolidated Traction, of Pittsburg, has de- 
clared a dividend of 3 per cent on preferred as registered Nov. 5 
Pratt & Whitney Company have declared a dividend of 1% per cen! 
on the preferred, payable Nov. 15. Niles-Bement-Pond Compan) 
has declared a dividend of 114 per cent on the preferred, payable 
Nov. 15. The National Carbon Company has declared a dividend ©! 
1% per cent on its preferred stock, payable Nov. 13. 

SHAWINIGAN POWER SECURITIES.—The securities of th 
Shawinigan Water & Power Company, of Shawinigan Falls in the 
province of Quebec, have recently been sought by American capital 
ists to a considerable extent. The bonds of this company, to '"%* 
amount of $1,500,000 have recently been disposed of in New York 
at a very satisfactory figure. 

EVERETT-MOORE MORTGAGES.—The Everett-Moore sy" 
dicate will abandon its $50,000,000 mortgage plan for Michigan ‘ne 
and will execute one for $26,000,000, taking care of prior liens. _ 
million dollars will be devoted to purchase of the Detroit, Yps'/an" 
Ann Arbor & Jackson. 
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THE ATLANTIC COAST ELECTRIC RAILWAY, which runs 
from Pleasure Bay on the Shrewsbury down the Jersey coast to 
Belmar, has defaulted on the six months’ interest due on Nov. 1 on 
its § per cent first mortgage bonds, which amount to $800,000. Ac- 
cording to the company’s statement for the year ending Dec. 31, 1900, 
the gross income from passengers was $188,956, and from other 
traffic $79,847, making a total of $268,803. All expenses were $152,- 
327, leaving a net income of $113,475. The company has 23.58 miles 


of track. 





: ‘ ‘ : 
Commercial Intelligence. 
THE WEEK IN TRADE.—Among the good reports from the 
various sections of the country may be noted improvements in col- 
lections and increase in bank deposits in the smaller cities, especially 
those in the corn belt. Country merchants are reported in good 
financial condition, which is reflected in part by better supply and 
easier tone in money. On the whole, the trade situation presents 
many points of strength and few of weakness. Nearly all the in- 
dustries were active, but special strength and activity prevailed in 
iron and steel. The consumption still seems to be running ahead of 
the production. The shortage of railroad cars continues to be an ob- 
structive feature, seriously hampering trade movement. One effect 
of this shortage was the shutting down of twenty blast furnaces in 
the Pittsburg district, owing to the scarcity of coke. Railroad ma- 
terial was very active at Chicago, and at Pittsburg there was a heavy 
demand for Bessemer iron, sales of 15,000 tons being reported, with 
good premiums for prompt delivery. Activity prevails in structural 
material also, sales at Pittsburg having aggregated 12,000 tons for 
the week. The railroads are ordering new cars very liberally. Rail- 
way earnings for October confirm the best reports as to the large 
business offered. The indications point to an increase of fully 1o 
per cent over the earnings in October last year. “Manufacturers,” 
Bradstreet’s says, “are busy the country over, and running full time 
in nearly every instance.” According to the same authority, there 
were 191 business failures last week, as compared with 172 the week 
previous, and 161 the corresponding week last year. There was bet- 
ter inquiry for copper from Europe, and some orders were placed 
in this country. Transactions here were few, however, and the ruling 
juotations remain unchanged. Lake is quoted at 1654@16%c.; elec- 
trolytic in cakes, wire bars and ingots, 1614c.; cathodes, 16c., and 
asting stock, 1534@15%c. 


HANDLING COPPER.—A draft of the proposed new copper 
rates of the New York Metal Exchange has been submitted to the 
members. It provides that the regular call, or calls, shall be in stand- 
itd copper, but any other grade of copper may be called at the re- 
uest of any member. Standard copper shall consist of either do- 
mestic or foreign, and shall be of 96 per cent fine copper or over. 
‘or each full 1 per cent above 96 per cent fine copper I per cent may 
he added to the amount of invoice when delivered. Copper testing 
below 96 per cent fine shall not constitute a good delivery, according 
to the new rules. The minimum fluctuation is to be .025 of a cent. 
We note also the following announcement in the Salt Lake, Utah, 
l'ribune: Notice has just been served on local ore buyers by the man- 
igement of the United Metals Selling Company, with general offices 
in New York, that in future customers, who are now forwarding their 
pper under contracts, will be required to accept settlement at the 
market price of copper 90 days after the consignment is billed out. 
In brief, the Metals Selling Company, which is now marketing the 
product for nearly all the producers of the country, does not propose 
‘nat the man who ships his copper at intervals shall sidetrack the 
regular customer, and under the new rule the former is required to 
Nailt 90 days for his money—the settlement then to be on the ruling 
price of the metal in the open market. As practically the entire out- 
put of Utah copper is forwarded under contract, no embarrassment 
> apprehended under the rule. 


_ METI R TELEPHONY IN CHICAGO.—The president of the 
‘Hinois Lelephone & Telegraph Company (independent) says: “We 
ae pre Chicago a new idea in telephone service within a year. The 
“ephone user will pay for what he gets as he pays for gas and the 
‘aximum cost per year will be less than half present rates. We shall 
y“ Feacy to install 20,000 telephones in the downtown district by 
“YI, 1002, The gas company’s meter system is the basis of our 
wat OT Gealing with the telephone user. We shall put in a telephone 
“T anybody who wants it—and as many as he wants. He will sign 
“Y Contract and pay no rental. He will make a deposit of, say, $5 to 
“tet cost of the instrument, as he makes a deposit for his gas meter. 
_‘“ty Ume he uses the telephone the automatic meter will charge 
ae ‘canst him. If he does not use it once in a year he will have 
‘nine » pay. When the charges of 5 cents for each call amount 
i > “na year on a business telephone, additional calls will cost 

bess, ‘ty dollars a year will be, in the same way, the maximum 
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charge on residence telephones. We can afford to make these raies 
because we shall use the Strowger automatic switchboard, whicff does 
away with the costly force of manual switchboard operators at 
‘central.’ ” 


NEW POWER PLANT AT CHAUDIERE FALLS.—The ma- 
chinery in the new power house of the Ottawa Electric Company at 
the Chaudiere Falls was set in motion on Oct. 24. The structure is 
a model one, and its equipment is the finest in North America for its 
size. It replaces the distributing centers destroyed in the great fire of 
April, 1900, and the temporary ones that have been used since. The 
machinery and equipment, which was installed by the Westinghouse 
Electric Company, consists of three large generators and a number 
of other smaller machines. The plant comprises three sets of tur- 
bines. Each set includes three turbine wheels of 39 inches diameter. 
There are also two sets, each containing two 15-inch diameter wheels. 
The larger wheels drive the main generators, three in number, which 
are direct connected. Provision is also made for the installation of 
additional machinery. The capacity of the present plant is 4000 
horse-power. The plant in the steam station is to be overhauled and 
kept in reserve. The Stilwell-Bierce & Smith-Vaile Company did 
the concrete work on the new building. 


NEW OTTAWA POWER PLANT.—Over 125 men are now em- 
ployed on the site of the Consumers’ Electric Company’s new power 
house at the Chaudiere Falls in Ottawa. From present indications, 
the building will be completed and plant installed, ready for the de- 
velopment of electric power, in about nine months. The house will 
be built entirely of fireproof material. There will be two machines 
at first, each of 2000 horse-power, and two exciters, each 250 horse- 
power. When this plant is in operation, work will be carried for- 
ward at night. Only part of the total permanent plant is to be in- 
stalled within the next year. It will consist of eight waterwheels, 
each of 500 horse-power capacity. They will be arranged in two 
units of four wheels each, and each unit will be attached to a 2000-hp 
dynamo. As the demand increases, the plant will be enlarged, and 
accommodation is being provided for 12 more wheels to be arranged 
in three units of four each and attached to three dynamos. 


POWER ENTERPRISE IN WYOMING.—W. F. Cody and Nate 
Salisbury with other Eastern capitalists will expend $700,000 on a 
canal 45 miles long that will reclaim about 100,000 acres of land at 
Cody City, Wyo. The canal will be built from the Shoshone River, 
and a dam will be built of solid masonry across the river at the head- 
gate. At this point a large power plant will be built which will supply 
Cody and the surrounding country with light and power. F. C. Kelsey 
has come on to New York to submit to the Eastern capitalists the 
surveys and estimates. He will have full charge of the work, with 
headquarters at Cheyenne, Wyo. 

THE CLARK AUTOMOBILE TELEPHONE SWITCH- 
BOARD COMPANY, Providence, R. IL. has just completed the in- 
stallation of a handsome and novel intercommunicating telephone sys- 
tem in the Commercial National Bank of its home city. The installa- 
tion is a 12-point Clark automatic system of the battery call type. The 
bank occupies exclusively a new building on Westminster Street, and 
this installation completes a model banking house equipment. “A 
turn of the dial and the pressing of a button” connects any desk in the 
establishment with any department of the business, from the presi- 
dent’s office to the janitor’s quarters. 

THE ELECTRIC PORCELAIN COMPANY, manufacturer of 
high-grade vitreous porcelain for electrical and other work is lo- 
cated at East Liverpool, Ohio. Mr. William Erlanger is president; 
Harry W. Peach, secretary and treasurer; Samuel C. Dyke, superin- 
tendent. Its plant began operation on Nov. 4, making porcelain tube, 
which for the present is its main product. It is working at present 
with one kiln, but has already contracted for an additional one, 
which it is expected will be completed about the first of the year. As 
soon as this additional kiln is made it will manufacture cleats and 
rosettes and other porcelain insulators. 

THE CINCINNATI MILLING MACHINE COMPANY, Cin- 
cinnati, Ohio, made an export shipment of milling machines on Oct. 
26 which was rather unique in the number of points of destination 
to which goods were sent. In this single shipment machines were 
included for the following foreign points: Manchester, Liverpool 
and London, England; Brussels, Berlin, Vienna, St. Petersburg, 
Paris and Japan. The above would seem to indicate that the foreign 
demand in some lines of machine tools is considerably alive. 

THE ATHENS (GA.) ELECTRIC RAILWAY COMPANY has 
ordered from the Stilwell-Bierce & Smith-Vaile Company, of Day- 
ton, Ohio, two pair of 24-inch cylinder gate Victor turbines to oper- 
ate under 45-ft. working head, and to be used in driving electric 
generators. 

THE STANDARD TRACTION BRAKE COMPANY, of 120 
Liberty Street, New York City, has recently received a large order 
for axle and motor-driven brake equipments for the Massachusetts 
Construction Company, 60 State Street, Boston, Mass. 
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ROBBINS & MYERS’ EXPORT TRADE.—Mr. James A. Myers, 
president of the Robbins & Myers Company, of Springfield, Ohio, 
is now in Europe looking after the export business of this company. 
The company is a large exporter of fans, and has also been exporting 
a great many dynamos and motors. The foreign demand for its prod- 
uct is increasing so rapidly that it was found necessary for a represen- 
tative to go abroad and close contracts for the coming season. This 
company has been engaged in the manufacture of dynamos and mo- 
tors, and its well-known ceiling, desk and bracket fans since 1897. It 
confines itself to small units, the dynamos ranging in sizes from 4 
kilowatt to 10 kilowatts, and motors from 1-16 horse-power to 12'4 
horse-power, its entire electrical line being for direct-current circuits. 
Soon after starting the manufacture of fans it added its line of dyna- 
mos and motors. For three years it manufactured these goods on the 
third floor of its foundry machine shop, this floor having 3400 sq. ft. 
This business assumed such proportions that it was found necessary 
to seek larger quarters. It was then that it added a three-story brick 
building of 31,000 sq. ft. of floor space, used exclusively for the manu- 
facture of fans and dynamos and motors. This factory is excellent in 
equipment for the manufacture of fans and motors, being provided 
with the latest tools and machinery obtainable, many of the special 
tools and winding machines having been constructed by experts in 
the employ of the company, these special tools and machines en- 
abling the company to turn out its goods on an unusually econom- 
ically basis. The plant has first-class railroad facilities and is one 
of the best lighted and heated factories in the world, the heating being 
effected by the hot air system. The first floor is used for machine 
room, tool room, engine room, plating room and offices, the second 
floor for the building of the fans and motors, and the third floor for 
storage and packing. This firm started in a small way 23 years ago 
in the gray iron foundry business. To-day it has one of the best 
equipped light gray iron jobbing foundries in Ohio, having a daily 
capacity of 35 tons. The foundries have 37,000 sq. ft. of molding 
floor space, and accommodate 130 molders. The four-story foundry 
machine shop used for repairs and setting up work has 13,600 sq. ft. 
of floor space. The cleaning rooms are equipped with friction rattlers 
and dust exhausters of the company’s own make. The entire plant 
covers three acres of ground. 


COPPER WIRE GOSSIP.—The Boston News Bureau is respon- 
sible for the following: A local manufacturer of copper wire says: 
“The distinction which is made by some finicky buyers of copper as 
between the Lake and the electrolytic article is imaginary rather than 
real. The American Telephone people, for instance, will only use 
Lake copper, but it has been demonstrated that under the recently 
improved methods of manufacture, electrolytic wire is the equal of 
Lake wire in conductivity and tensile strength. I do not see any 
indication in the trade of a lower price for copper. ‘Charlie’ Brooker, 
as the trade knows him, who is at the head of the Coe Brass Manu- 
facturing Company, recently implored the United Metals Selling 
Company to deliver him a certain number of carloads of copper 
within a specified time, adding that if they did not, he would be 
obliged to shut down his plant. This demonstrates to what extent 
the actual consumers of copper have reduced their supplies, as the 
Coe Brass Company ordinarily carries a supply of copper of between 
8,000,000 and 10,000,000 Ibs. Amusing incidents come to the knowl- 
edge of the trade which seldom leak out in financial quarters; for 
instance, one of the largest wire manufacturers in Worcester recently 
booked a foreign contract for the delivery of copper wire extending 
over a period of several months. This contract was taken at an 
actual loss, based on a 17-cent market for copper. If, however, the 
unexpected should happen, and copper should drop to 12 cents, the 
Worcester concern stands to make a profit of between $40,000 and 
$50,000 and the possibility of this large profit was considered as 
worth a cost of several thousand dollars. I expect to see an improv- 
ing demand for our copper from abroad, as their stocks on hand are 
at the lowest point for many years. The European manufacturer is 
obliged to get his electrical copper supplies from America, as the 
copper which is produced in Spain, Australia and South America is 
suitable for casting purposes only.” 


THE C & C ELECTRIC COMPANY, of Garwood, N. J., whose 
New York offices are at 143 Liberty Street, state that the New York 
demand for motors on the Edison circuits, especially in the clothing 
mnaufacturing districts, is particularly heavy. Last month’s sales 
of the company are said to have exceeded those of any two months 
for the last two years. Among the contracts recently secured is one 


Vor. XXXVIIL., No. 20. 


ventilating apparatus at the new Christian Science Church, New York 
City. One 75-kw direct-connected generator and one 50-kw machine 
of the same description have been ordered for installation in the yey, 
Corn Building, 96 Wall Street. 


THE BADT-GOLTZ ENGINEERING COMPANY, Monadnock 
Block, Chicago, announces that F. B. Badt has sold his intere<: jy 
the company to William Goltz, and that the name of the company 
will be changed to the Goltz Engineering Company, which wil! }¢ 
controlled by William Goltz. The following agencies will rej 
with the Goltz Enigneering Company; Zimdars & Hunt, Reuterdah} 
Electric Company; Charles J. Bogue; A. & W. Electric Sign Com. 
pany; A. L. Ide & Sons (for Wisconsin) ; New Britain Machine Com. 
pany. Mr. Badt will continue business under the name of F. B. [adt 
& Co., and will retain the following agencies: Weston Electrica! [y- 
strument Company; Ward Leonard Electric Company and Harold P 
Brown. The offices of both will remain at 1504 Monadnock Block. 
Chicago. 


J. G. WHITE & CO., of London and New York, were awarded re- 
cently, as noted, a contract for an electric road for the municipal au- 
thorities of Bournemouth, the beautiful South of England seaside 
resort. The contract amounted to about $500,000 for the overhead 
section and $300,000 for the conduit section. Mr. Connett, the engi- 
neer of the firm, who made a great success of his conduit work in 
Paris, will have charge of the contract. The firm have within the last 
few days, it is learned from their office in New York, been awarded 
another conduit contract by the London County Council for a mu- 
nicipal road at Tooting, representing about 16 miles of single track 
all told, and at a contract price of about $900,000. 


BALL ENGINE ORDERS.—The Ball Engine Company, Erie, 
Pa., is building two 300-hp tandem compound engines direct con- 
nected to alternating generators, which will run in parallel, for the 
Kilbourne & Jacobs Manufacturing Company, Columbus, Ohio. The 
Janesville Electric Company, Janesville, Wis., is installing a 135-hp 
engine, built by the Ball Engine Company, which is also furnishing 
an additional engine to the plant of the Baltimore Hotel, Kansas City, 
Mo. James S. Kirk & Co., Chicago, are adding to their electric plant. 
and the Ball Engine Company will furnish an 80-hp engine. 


PUGET SOUND NAVY YARD.—Proposals will be received 
until Nov. 26, to furnish at the Navy Yard, Puget Sound, Wash., 
boiler, pump, condenser, generating sets, motors, machine tools, elec- 
trotyping outfit, ammeters, voltmeters, tachometers, photometers, 
testing set, gauges, indicators, instruments, tools, shafting and iron 
pipe. Blank proposals will be.furnished upon application to the Nav) 
Yard, Puget Sound, Wash., or to the Bureau. A. S. Kenny, pay- 
master general, United States Navy. 


SWITCHBOARD CONTRACT.—The Home Telephone Com- 
pany, of Jamestown, N. Y., has awarded a contract to the Stromberg- 
Carlson Compariy, of Chicago, for its new switchboard. The board 
will be of the most modern construction, with central energy electric 
lamp equipment. The fifst installation will be of 1100-drop capacity 
The total capacity will ultimately reach 3900. The board is to be de- 
livered by March 15, and ready for use by May 15. 


TELEPHONY IN CHINA.—Oriental advices received by the 
steamer “Victoria” say that Baron Masahide, of Tokio, has obtainec 
from Director Sheng, of the Chinese Railway, a concession for the 
erection of telephone lines which will connect the largest cities 
throughout China. The preliminary arrangements contemplate that 
China shall furnish the funds and the Japanese the experts and 
material. 


THE ELECTRIC STORAGE BATTERY COMPANY, of Phil 
adelphia, has under construction several batteries for the United 
States Government, two of them being for Fort Washington, Md 
and one for Fort Hunt at Sheridan Point, Va. These are to be oper 
ated in connection with the lighting and power stations now being 
erected at these points. 


THE ADAMS-BAGNALL ELECTRIC COMPANY, Clevelan¢ 
Ohio, has purchased two large building sites adjoining its preset 
factory, and will shortly have plans prepared for a factory building, 
which will about double the present capacity. The demand for the 
A-B lamps is heavier than can be taken care of with present facilities 


MINING PLANT IN BELGIUM.—Note was made in our isstt 


ey it 
; fbi for two 25-kw direct-connected generator, six 754-kw back-geared . . : +e at Char- 
ae i ; for two 25-kw direct-connected generators, six 7!4-kw cad naleed of Oct. 19 of the installing of a large electric =—s et 
PEE | f i tended to operate the big gantry crane which is utilized for carrying con ee for a sy e oan nes a lie  Salciun, a 
i t i | the heavy guns from the railway to the United States Government ri . elt dees e rch wing ' th - ae ae ra , the work 
fea: ati} proving grounds, a distance of 300 ft., at Sandy Hook. Other orders “#"8© 2N@ Well-known concern, that they Se ie 
H . lately obtained comprise two 75-kw direct-connected generators, and THE BULLOCK ELECTRIC MANUFACTURING cOM- 
i ali one 50-kw machine for the Park Realty Hotel, which is to be con- PANY, of Cincinnati, Ohio, are building a $50,000 erecting nop rh 
( a 4) structed at Sixty-third Street and Madison Avenue. Six motors their plant in Norwood. The steady growth of the busines es 
7 | varying from 5 to 20 horse-power are to be installed for driving the tates this and other extensions. 








NovEMEER 16, 1901. 


General Tews. 
THE TELEPHONE. 





HUNTSVILLE, ALA.—It is stated that the Southern Bell Telephone Com- 
pany will construct a long distance line from Huntsville to Chattanooga, Tenn. 

0’FALLON, ILL.—Work has begun on the O’Fallon telephone system, for 
which a franchise was granted some time ago. 

SPRINGFIELD, ILL.—The Central Union Telephone Company will place its 
wires underground in the business district in this city. 

HARRISBURG, ILL.—The Harrisburg & Eddyville Telephone Company, 
capital stock $1,500, has been incorporated by J. H. Robertson, J. R. Baker and 
J. N. Hart. 

PEKIN, ILL.—The Citizens’ Telephone Company, of Pekin, IIl., is putting 
in an independent plant in Pekin in opposition to the Central Union, and has 
materially reduced the rates. 

ALTON, ILL.—The Central Union Telephone Company has commenced in- 
stalling long distance telephones in the private offices. The fight between the 
Kinloch and Bell companies is in progress. Rates have not been cut, 

CHICAGO, ILL.—At the end of the month of October the Central Union 
Telephone Company had 91,276 exchange stations connected and 4,000 orders on 
hand. This is compared with 76,000 exchange stations in May last, when Mr. 
Sabin took the management of the company. 

WENONA, ILL.—The Wenona Telephone Exchange, established and for 
some years operated by Mark Gants, has been sold to Frank Ames, of Rutland. 
The new owner will entirely overhaul the system and put in new cables. The 
sale also includes control of the exchange at Magnolia. 

CHICAGO, ILL.—The Chicago Telephone Company wants an extension of its 
franchise for twenty years, dating from 1909, the date of its expiration. Offi- 
cials of the corporation have already communicated their wishes to several mem- 
bers of the City Council, and it is expected that an ordinance for the extension 
will be soon introduced. The reason for the company’s desire to secure the long 
extension eight years before the end of its grant is due to the fact that it wishes 
to issue several million dollars’ worth of bonds and extend its service. 

EVANSVILLE, IND.—The Evansville Home Telephone Company, capital 
stock $23,000, has been incorporated. 

JEFFERSONVILLE, IND.—The Cumberland Telephone Company is prepar- 
ing to erect a handsome exchange building in Jeffersonville. 

INDIANAPOLIS, IND.—The Audobon Society of this city wants telephone, 
telegraph and trolley wires placed underground in all parts of the city. 

SOUTH BEND, IND.—A franchise has been granted to the St. Joseph County 
Telephone Company. This is an independent company and is composed of Fort 
Wayne men. 

CONNERSVILLE, IND.—The Connersville Telephone Company has in- 
creased its capital from $25,000 to $50,000. Modern improvements will be made 
anc the lines extended. 

TERRE HAUTE, IND.—The farmers of Riley Township are forming a mu- 
tual telephone company, and have asked the County Commissioners for a fran- 
chise over the county roads. 

BLANCHARD, IA.—A Mutual Telephone Company has been formed here 
with a capital stock of $1,500. 

OSKALOOSA, IA.—The Home Telephone Company is building a new line to 
the north and west of the city. 

VILLISCA, IA.—The old telephone line between here and Milford has 
been reorganized and extensions built. 

HARCOURT, IA.—The Farmers’ telephone line, which has been much talked 
about for the past two months, will be built. 

COMANCHE, I. T.—A telephone line is being built from Comanche to Law- 
ton, and local exchanges established. 

HODGEVILLE, KY.—The Cumberland Telephone Company is ready to be- 
gin work on a telephone line from Hodgeville to Lebanon via Athertonville and 
New Haven. 

HAGERSTOWN, MD.—The Town Council of Sheperdstown has granted a 
franchise to the Chesapeake & Potomac Telephone Company to extend a line 
through that place from Sharpsburg, to cover the valley of Virginia. 

BALTIMORE, MD.—The Peninsula Telephone & Telegraph Company has 
purchased or leased the pole line of the Tidewater Telephone Company from 
Yorktown to Newport News, and will string wires connecting with the inde- 
pendent companies on the Peninsula. 

MOLINE, MICH.—The Citizens’ Telephone Company of this city is pre- 
Paring to establish an exchange at Moline, Ottawa County. The circuit be- 
tween Moline and Grand Rapids is made by the way of Green Lake and the 
wires have been strung. 

DODGE CENTER, MINN.—J. B. Springsted has secured a franchise and in- 


tens to establish a local telephone exchange. 

( \RLTON, MINN.—The Zenith Telephone Company is extending its lines. 
It will connect with Thomson and Wrenshall, 

WINONA, MINN.—The Northwestern telephone exchange is making some 
extensive improvements in its long distance service. 


HUTCHINSON, MINN.—The Hutchinson Telephone Company has com- 
ine | work on an extension to its lines to Brookfield, Renville County. 


_©!. PAUL, MINN.—The Minnesota Telephone Company, North Branch, 
Bas ! amended articles of incorporation with the Secretary of State, fixing 
the unt of its capital stock at $50,000. 
‘ GAT, MO.—The Galt Telephone Company increased its capital stock from 
244 $ 

4 $4,200, . 
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SHELBINA, MO.—The Kirby Telephone Company is building a line from 
Kirby to Shelbina. 

LIBERTY, MO.—The Kearney Telephone Company will extend its lines to 
Mosby in the near future. 

PORTLAND, MO.—A new telephone line will be constructed in the near fu- 
ture from Steedman to Portland. 

WILMINGTON, N. C.—The Interstate Telephone Company is erecting a line 
to Old Brunswick, twenty miles down the Cape Fear River. 

REIDSVILLE, N. C.—Dr. L. L. Sapp. a representative of the Bell Company, 
has been refused a franchise in Reidsville. An official of the Bell Company, 
however, says that that company had no connection with the application. 

ANDOVER, N. H.—The selectmen have granted a franchise to the New Eng- 
land Telephone Company to construct a telephone line through the town. 

BASSETT, NEB.—The Bassett-Springview Telephone Company has com- 
pleted a line between this place and Newport. 

TRENTON, N. J.—The Interstate Independent Telegraph & Telephone Com- 
pany, capital $3,000,000, has been incorporated by W. Monds Greene, Nelson R. 
Vanderhoof, and Charles N. King. 

ALBANY, N. Y.—The Otsego County Telephone Toll Line Company has 
been incorporated; capital, $10,000. Directors: John Geer, L. Barker, and 
John A. Losee, Richfield Springs. 

BELFAST, OHIO.—The telephone lines will soon be extended from Boston 
to Williams’ Corner; thence to Newtonsville and Milford. 

EAST LIVERPOOL, OHIO.—The Central District & Printing Telegraph 
Company has commenced laying an underground system in East Liverpool. 

COLUMBUS, OHIO.—A telephone pole owned by the Columbus Citizens’ 
Telephone Company caught fire the other day. The pole was burned, throwing 
200 telephones out of service. 

CANTON, OHIO.—The Central Union Telephone Company has been en- 
joined from stringing wires along the highway in Plain Township on account 
of alleged damage to shade trees along the road. 

BOWLING GREEN, OHIO.—The Central Union Telephone Company is 
about to make important improvements at its Bowling Green exchange. New 
instruments are to be put in and everything brought up to date. 

LANCASTER, OHIO.—The report of the Lancaster Telephone Company for 
the month of September shows: Gross earnings, $701.52; operating expenses, 
$351.03; net earnings, $350.49; fixed charges, $180.22; surplus, $170.27. 

MASSILLON, OHIO.—The report of the Massillon Telephone Company for 
the month of September shows: Gross earnings, $1,255; operating expenses, 
$597.54; net earnings, $675.46; fixed charges, $221.80; surplus, $453.66. 


COLUMBUS, OHIO.—The gross earnings of the Columbus Citizens’ Tele- 
phone Company for the month of September were $13,642.80; operating ex- 
penses, $6,653.76; net earnings, $6,989.04; fixed charges, $2,916.19; surplus, 
$4,072.35. 

YOUNGSTOWN, OHIO.—The statement for the month of September of 
the Youngstown Telephone Company shows gross earnings, $2,702.43; oper- 
ating expenses, $1,443.16; net earnings, $1,259.27; fixed charges, $1,163.83; 
surplus, $93.44. 

CLEVELAND, OHIO.—-The United States Telephone Company handled the 
election returns from all parts of Ohio and points outside the State where there 
were close contests. The returns were announced from all exchanges touched by 
the long distance system. 

CLEVELAND, OHIO.—The statement of the Cuyahoga Telephone Company 
for September shows: Gross earnings, $26,790.80; operating expenses, $15,358.73; 
net earnings, $11,432.07; ground rent and taxes, $1,608.34; interest on bonds, 
$8,750; surplus, $1,073.73. 

MARYSVILLE, OHIO.—Fire in the exchange building of the Marysville 
Citizens’ Telephone Company a few days ago, burned out nearly all of the cables 
and terminals. The system, including the long distance lines, will probably be 
out of service for ten days. 

WILLIAMSPORT, OHIO.—The Williamsport Citizens’ Telephone Company 
has opened its exchange with 25 subscribers connected. About 30 farmers’ lines 
are to be connected at once, and it is expected that many more will come in 
soon. Several lines are being built. 


SPRINGFIELD, OHIO,—Construction work on the system of the Spring- 
field Home Telephone Company has been stopped by the city authorities, because 
the company neglected to carry out the terms of its franchise by submitting to the 
city engineers complete plans of the proposed system. 


PORTSMOUTH, OHIO.—The Portsmouth Independent Telephone Com- 
pany, is building lines to Marysville, Ky., which will give connection through 
the United States Company’s Ohio line, with 37 exchanges in Kentucky. It is 
also building new lines to Harrisonville, Wallace Mills, South Webster, Rarden 
and other towns in the vicinity. 


CLEVELAND, OHIO.—The September statement of the United States Tele- 
phone Company (long distance) follows: Gross earnings, $17,550.83; operating 
expenses, $9,637.67; net earnings, $7,913.16; interest on bonds, $6,750.00; 
taxes, $409.63; rent, $155.83; surplus, $597.70. The September statement of 
last year showed a deficit of $2,781.52. 


FOSTORIA, OHIO.—The Fostoria Telephone Company paid a dividend 
of 5 per cent, on Nov. 5. The company is showing one of the best per- 
centages of increase of any of the independent companies in Ohio. Over 100 
telephones have been installed within the last thirty days and about forty con- 
tracts are on the waiting list. At present the company has 625 instruments con- 
nected. Four new toll lines are to be built at once. 


CINCINNATI, OHIO.—The United States Court of Appeals has rendered a 
decision holding that the injunction granted the Cumberland Company in Louis- 
ville stopping the Home Telephone Company of the same city from operating 
its lines, alleging interference, was wrongly granted. The decision is of im- 


ee 





Hey 52 ae 
Aalto 
wey 


NRA CR = ARNE NE OE ARR Ie 


nc rii 


Sel Ne ARR AR ROM ke Pg ingen = ete 





oem Noa a pegs Mins - clanioi’ 
Fe sceangcks Hees eg raga tes ste eae iet MP oR ry te 
re Ry Se alll & a ¥ * 
Dee we : 


4 ocho 


any 


azn Die Emap 


AT CROCE TAINS sn ly 


fotnsnninchenan: nna. 





ELECTRICAL 


836 


portance to Louisville telephone interests. The two concerns named have been 
for some time fighting for the contral of the telephone business of Louisville. 


CLEVELAND, OHIO.—The Stark County Telephone Company, one of the 
most important properties of the Federal Telephone Company, is to be reor- 
ganized and bonds are to be issued covering the new exchanges at Canton, 
Alliance and Massillon. The Alliance exchange, with 300 subscribers con- 
nected up, has just been opened. The Canton exchange will be opened about 
Jan. 1. 

CINCINNATI, OHIO.—A new order, taking effect on Nov. 1, reduces the 
price of messages from stations in Norwood from ten cents to five cents, the 
same price which prevails in the city. The telephone company is placing switch- 
boards in Harrison, Delhi and Glendale, Ohio, and contemplates placing them 
also in College Hill, Loveland, Milford and other suburban villages ‘and con- 
necting with headquarters. 


CLEVELAND, OHIO.—The report of the Federal Telephone Company dur- 
ing the month of October, for the properties outside of Cleveland and Columbus 
will show over 1200 contracts taken, aggregating about $33,000 of revenue. The 
Cuyahoga Company is securing on an average 22 contracts of all classes daily, 
representing a daily increase in revenue of about $500. ‘The United States Tele- 
phone Company (long distance) is showing a strong gain in business each 
month. The gain for the month of October over that of September was 30 
per cent. 


MT. GILEAD, OHIO.—The Morrow County Telephone Company, of Mt. 
Gilead, is becoming recognized as one of the most successful companies in the 
Ohio independent field. It has been in operation about three years and has 
regularly earned more than 10 per cent, and has paid several stock dividends. 
At present the company has about 150 miles of toll lines and in the neighborhood 
of 800 subscribers. The Bell Company, which formerly controlled the situation, 
has been practically forced out of the field, having only a few toll lines at the 
present time. Charles Dumbaugh, formerly manager of the Bell exchange, is 
now manager of the independent company. A. A. Whitney is president; V. W. 
Peck, vice-president; H. V. McMillen, secretary; C. W. Schaff, treasurer. 


GUTHRIE, OKLA.—A telephone company, which is expected to compete 
with the Missouri & Kansas Telephone Company in Oklahoma, Indian Territory 
and the new country has been organized by Kansas citizens. The company 
has headquarters in Wichita, where it has been granted a franchise in the name 
of Frank L. Brown. 


RIDLEY PARK, PA.—Council has granted permission to the United Tele- 
graph & Telephone Company to extend its system in the borough. 


PITTSBURG, PA.—The Consolidated Telephone Company, of Pennsylvania, 
has consolidated the following independent lines: The Lackawanna Telephone 
Company, of Scranton; the People’s Telephone Company, of Wilkesbarre; the 
Anthracite Telephone Company, of Hazleton; the Danielsville Telephone Com- 
pany, of Danielsville, Pa.; Slate Belt Telephone Company, of Slatington, Pa.; 
Lehigh Telephone Company, of Allentown; Interstate Telephone & Telegraph 
Company, operating lines in Lackawanna, Luzerne, Carbon, Lehigh, Northamp- 
ton, Montgomery, Berks and other counties in the State of Pennsylvania. 


KIMBALL, S. D.—The Brule Telephone Company, with a capital stock of 
$50,000, has been incorporated by M. A. Willy, H. W. Heinrichs, H. S. Stuver, 
E. P. Ochsenreiter and C. S. Blodgett. 


COLTON, S. D.—Articles of incorporation for the Colton Co-operative Tele- 
phone Company were filed. The incorporators are J. E. Colton, A. P. Amund- 
son, Martin Larson, A. T. Austin, and others. 


NASHVILLE, TENN.- 
Company was recorded. 
Sanford Duncan, Geo. J. 
John Bell Keeble. 

TAYLOR, TEX.—The Williamson County Telephone Company, capital stock 
$100,000, has been incorporated by James A. Brailly, H. M. Daugherty, W. H. 
Harper, Jr., J. E. Boynton and J. B. Ford. 


SALT LAKE CITY, UTAH.—The Rocky Mountain Bell Telephone Com- 
pany will build an addition to the present building, to cost $40,000. A new 
switchboard will be erected at a cost of The company will use about 
75,000 pounds of copper next year. 


SALT LAKE CITY, UTAH.—The Bell Telephone Company has laid out the 
new southern extension of its lines from Beaver to Adamsville, Minersville, 
Frisco, and thence to the Cactus and Imperial mines; and from thence will con- 
nect with the Ophir and Majestic properties. Baggs, in Routt County, Colo., 
has been connected with Rawlins. The Coeur d’Alene-Spokane line has been 
completed, doubling the local telephone facilities. A line will be built to St. 
Johns, west of Stockton, and the Grand Encampment, Wyo., exchange is now 
open for business. The Wabash, Little Bell, Hawkey-McHenery and Bonanza 
Flat mines at Park City have just put in telephones. 


RICHMOND, VA.—The Southern Bel has filed its 
formal acceptance of the franchise recently granted by the city. The company 
Iso deposited with the city treasurer $10,000 in bonds as required by the 
rdinance, to guarantee the faithful performance by the company of the work 
of plant reconstruction and rehabilitation within the time and in the manner pro- 


The charter of the Tennessee Telephone & Telegraph 
The capital stock is $10,000. Incorporators: Messrs. 
Waddy, Charles H. Brandon, C. R. Handley and 


$75,000. 


Telephone Company 


vided for in the ordinance. 


McMECHEN, W. VA.—The National Telephone Company of Wheeling has 
been granted a franchise. 
AMHERST, WIS.—The Almond and Blaine telephone line will undoubtedly 


be built to this place this fall. 


ARCADIA, WIS.—It is announced that a new telephone exchange will be 


installed at Arcadia, by the Arcadia Independent Telephone Company. 

MILWAUKEE, WIS.—Charles Webster, of Minneapolis, representing capital- 
ists of Kansas City, Cedar Rapids, Iowa and Minneapolis, is in the city for the 
purpose of securing a telephone franchise, if possible, from the Common Council 
of Milwaukee. 
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SAN FRANCISCO, CALIF.—The Ontario Power Company has been in-., 
porated, with Los Angeles as the principal place of business. Directors: R, \ 
Weed, I. N. Moore, E. A. Beck, E. R. Davis and L. D. C. Gray. Capital stock 
$500,000; subscribed, $5,000. 


BRAZIL, IND.—The City Council has awarded the city electric lighting co 
tract to the Brazil Brewing Company for a period of ten years. 


INDIANAPOLIS, IND.—A mortgage in favor of the Metropolitan Trius: 
Company, of New York, against the Michigan City Electric Light Company fo; 
a large sum has been foreclosed and a sale decreed by order of the United 
States Court. 


ST. LOUIS, MO.—The Beck Electric Company has transferred to Leopold 
Wallerstein, trustee for the Backus Water Motor Company and other creditors. 
its entire plant. The amount of the company’s liabilities is $4,144.35. 


ST, CHARLES, MO.—The St. Charles Light & Power Company, recently in. 
corporated with a capital of $30,000, has closed a deal with Mr. D. Williams, 
whereby the incandescent electric light plant becomes its property. The new 
management will combine the lighting plant with a power plant for the St, 
Charles city gar line and operate them jointly. The meter system will be adopted 
and a day and night service be given patrons. 


SHELBY, OHIO.—There is a movement on foot among prominent citizens 
of Shelby to buy up the municipal lighting plant. The prospective buyers think 
there is money in the enterprise, despite the fact that the plant has been oper 
ated at a loss of $12,000 in the past few years. 

OTTAWA, ONT.—The Consumers’ Electric Company, of Ottawa, has been 
incorporated by Russell Blackburn, J. W. McRea, H. K. Egan, Hiram Robin 
son, Alex. Fraser, J. B. Fraser, W. C. Edwards, all of Ottawa. The proposed 
capital stock is $300,000. 

TORONTO, ONT.—At a recent meeting of the Toronto City Council, it was 
decided to enter suit against the Toronto Electric Light Company and the To- 
ronto Incandescent Light Company, and to ask for the cancellation of their 
contracts with the city, on the ground that the companies have violated their 
agreements with the city by amalgamating. 

PORTLAND, ORE.—The Southern Pacific Railway Company is preparing to 
install electric motors for operating the machinery in its car and machine shops 
in this city. 

LITTLESTOWN, PA.—The Electric Light, Heat & Power Company’s plant 
at Littlestown has been sold at Sheriff’s sale to Kate Reilly for $151, subject to a 
$5,000 mortgage. 

JOHNSTOWN, PA.—The Johnstown Light, Heat & Power Company, Johns 
town, capital $1,000, has been incorporated by J. G. Ellis, John H. Watters, 
Scott Dibert, Charles F. Kress, James Quinn, Joseph Friedhoff, Fred. W. 
Stammler, Johnstown. ‘ 

QUEBEC, QUE.—It is the intention of the Jacques Cartier Power Company, 
of Quebec, to at once install an auxiliary steam plant in a building to be erected 
in Quebec city. j 

MONTREAL, QUE.—The new dam at the Chambly Power Works, which fur. 
nishes electric energy for the Montreal Light,.Heat & Power Company, is being 
put into place and will be completed in a few days. The company is having 
the necessary machinery installed to utilize this additional water power for the 
generation of electric energy, and will be ready for operation in February next 
This new plant will give the Chambly works an additional 15,000 electric horse 
power. 5 

WALHALLA, S. C.—The Blue Ridge Water Company has been commis- 
sioned, proposing to furnish water and lights to the town. Capital, $20,000. 
J. W. Shelor, R. T. Jaynes and others are interested. 

KNOXVILLE, TENN.—The Knoxville Electric Light & Power Company is 
completing improvements representing about $100,000. The power plant is 
being duplicated. 

WICHITA FALLS, TEX.—The electric light plant here has changed hands, 
E. A. Clousnitzer having sold the same to W. L. Berger, of Genessee, Ill., for 
$8,500. 

DALLAS, TEX.—The Rosebud Light & Power Company, of Rosebud, Falls 
County, has been incorporated; capital. stock, $10,000. Incorporators, M. M. 
Kemp, T. S. Henderson, J. K. Freeman and John W. Thomas. 

SALT LAKE CITY, UTAH.—The Norris Light & Power Company, of Nor 
ris, Mont., will construct a large power plant on the Madison River, which will 
furnish 30,000 horse-power. The cost will be $3,000,000. The power will be 
transmitted to Butte, Mont. 

SALT LAKE CITY, UTAH.—R. S. Campbell, manager of the Utah Light & 
Power Company, has just returned from the East, and states that $350,000 has 
been raised-to build a dam iri Webber County which will impound 75,000,000 
gallons of water. Work will commence in the early spring. 

SEATTLE, WASH.—In accordance with the requirements of the new city 
charter an ordinance has been introduced in the City Council of Seattle, pro 
viding for the construction of a municipal electric lighting and power plant 
should the same be ratified by a vote of the citizens. The City Engineer '> 
requested to prepare plans and estimates. 

LA CROSSE, WIS.—The Central Electric Company, of La Crosse, has been 
incorporated, with a capital stock of $25,000. The new incorporation is 2" 
association of La Crosse business men, and in the event of securing a franchis 
from the city Council will engage in the manufacture of electricity for city light 
ing purposes. 

CHEYENNE, WYO.—It is reported that it is intended to consolidate al! 
the big paying mines in the Southern Carbon County country and conne 
them with the smelter at Grand Encampment by an electric railway syste! 
The deal has been pending for some time. It is estimated that it will co 
$3,000,000 to construct the trolley system. 
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oENDLETON, IND.—A traction company, headed by T. U. Hardy and C. 
Hernley, has been organized here and will be incorporated at once. The 
.ypany will build an electric line from this place to New Castle. 


INDIANAPOLIS, IND.—By agreement a mortgage was foreclosed in the 
rederal Court here against Lake Cities Electric Railway Company, of Michi- 
can City, Ind. The suit was instituted by the Metropolitan Trust Company, of 
vew York, and the amount involved is $91,988. 


SOUTH BEND, IND.—John Ferrick, who had a $1,000 claim against the 
<outh Bend & Elkhart Electric Railway Company blocked the whole system for 
half a day by levying on one of the company’s cars and chaining it to the track 
The company got out an injunction against him and opened up the line. 

ANDERSON, IND.—The Big Four Railway Company has taken off the last 
i its extra trains and given up the fight with the Union Traction Company. 
rhe managers admit that some other and more economical method must be 
dopted to compete with parallel interurban lines, and it is thought the third 

il system will be tried soon. 

PORTLAND, IND.—The proposed Fort Wayne, Dayton & Cincinnati Trac- 
sion line will run through Butler, Hamilton, Darke and Mercer counties, in 
Ohio, and Allen, Jay and Randolph counties, in Indiana, covering in all 320 
les. It will require $7,000,000 to finance it. It is said that there are at least 
-hree different Eastern parties anxious to take all the bonds. 

DETROIT, MICH.—J. D. Hawks and S. F. Angus, who already own the 
Detroit, Ypsilanti & Ann Arbor Electric Railway, and are now extending the 
ame to Jackson, have purchased the Lansing Street Railway system. The price 
: said to be in the neighborhood of $200,000. It is the intention of the com- 

ny to extend the line from Jackson to Lansing in the near future. 

ST. CHARLES, MO.—J. D. Houseman, manager of the St. Louis, St. 
Charles & Western Railway Company, has purchased the incandescent electric 
ight plant of this city from A. D. Williams, and will operate it in connection 

ith the power house of the electric railway in this city. 

ST. LOUIS, MO.—Articles of incorporation have been filed for the Carbon- 
ale & Murphysboro Electric Railway Company. The company is capitalized at 
*so,000. The directors are: William Jans, St. Louis; Thomas M. Logan and 

harles L. Ritter, Murphysboro; E. F. Harper, Judge D. M. Browning and Hon. 
Villiam S. Forman, East St. Louis. 

DESHLER, OHIO.—The Toledo & Lima Traction Company has secured a 

enty-five year franchise in Deshler. 

MARIETTA, OHIO.—The Washington County Traction Company, of Mari- 
tta, has been incorporated; capital stock, $250,000. 

CLEVELAND, OHIO.—The Everett-Moore syndicate will establish an office 

New York in order to be in closer touch with that financial center. 

CLEVELAND, OHIO.—On Nov. 4 the Pomeroy-Mandelbaum syndicate se- 
ired the final transfer of the property of the Ohio Central Traction Company. 

CLEVELAND, OHIO.—The statement of the Cleveland, Elyria & Western 
Railway for the month of October and for ten months of the year shows 
10,124.30 net earnings for October, and $95,329.88 net earnings for the 10 

onths, 

CLEVELAND, OHIO.—The Lake Shore Electric Railway Company on Nov. 

nled a trust mortgage for $6,000,000 covering the properties of the four lines 
ecently purchased by it. The mortgage was given to the Western Reserve Trust 
‘ompany, y 

SPRINGFIELD, OHIO.—There is an opening here for another electric rail- 
vay line in a good territory in this vicinity not yet covered. Mr. E. S. Kelly, 

resident of the Home Lighting, Power & Heating Company, can probably give 
ome information on this subject. 

MANSFIELD, OHIO.—The officials of the Mansfield, Savannah & Welling- 
n Railway Company have just forwarded to the North American Trust Com- 
any of New York City, an issue of $1,500,000 in bonds on the property of the 
ad which is now under construction from Mansfield to Wellington. 

COLUMBUS, OHIO.—It is now stated that when the Everett-Moore syndi- 
ite, of Cleveland, secured the Canton & Akron electric line by purchase from 
roston bankers, they made the connecting link which gives them control of an 
‘lectric system from Cleveland to Cincinnati by way of Columbus, about 235 
miles in length. 

( LEVELAND, OHIO.—The Cleveland Traction Company was incorporated 
‘t Columbus Nov. 4, with temporary capital stock of $1,000, by Frank Dehass 
Robit son, M. S. Robinson, L. A. Russell, Frank F. Gentsch, and F. Burton 
ott, for the purpose of constructing, acquiring and operating electric railways 
i Cleveland. This is the long talked about company fathered by Mr. Robinson. 


fOLEDO, OHIO.—The Toledo & Indiana Railway, which is promotéd by the 


Vetwiler Griffin syndicate of Toledo, has closed contracts with the American 
Bri ¢ Company for the construction of six steel bridges between Toledo and 
elta. Large forces of graders are at work along the line between Toledo and 
was ft n, and it is the intention of the company to complete this division of the 


i fore winter sets in. 
CLE\ ELAND, OHIO.—The Windsor (Ont.) Street Railway Company and 
W ndsor, Sandwich & Amherstburg Railway have formally been turned over 
the Lverett-Moore syndicate. When the road was purchased on Sept. 1, 
eS 1 posted a forfeit of $21,000 with an agreement that the balance of 
he paid on or before Oct. 31, and this was paid Oct. 29. Since secur- 
rol the syndicate has spent $12,000 in improvements and much more is 
to be ne. The Sandwich line is to be extended to Amherstburg and the 
r ‘nes are to be double tracked. 
OTTAWA, ONT.—Contracts are about to be let for the enlargement and im- 
ore of the power-house of the Niagara, St. Catharines & Toronto Rail- 
vic JB ‘ny at Merritton, Ont. 
HII \DELPHIA, PA.—A charter has been granted to the Huntingdon Val- 
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ley Street Railway Company, headed by I, A. Sweigard, which purposes building 
a line five miles long in Montgomery County. 

CONNELLSVILLE, PA.—The Pittsburg, McKeesport & Connellsville Rail- 
way Company has purchased a tract of five acres in New Haven, and will there 
locate the power plant that will supply most of the power for the new trolley 
system that is to cross the coke region. The plant will cost $500,000. 

PITTSBURG, PA.—It may now be accepted for a fact that the gigantic 
trolley deal that has been pending here for some time, and by which the Phila- 
delphia Company of this city, will absorb all the other traction properties of 
Pittsburg and Allegheny City, is practically consummated. The stockholders 
representing $20,000,000 out of the total capitalization of $27,000,000, have voted 
affirmatively on the proposition and a general meeting has been called for De- 
cember 4, 1901, when this action will be finally ratified. This combination will 
take in the Consolidated Traction Company, the United Traction Company, the 
Monongahela Traction Company, and the Southern Traction Company. 

HOUSTON, TEX.—The Houston Electric Company, of Houston, has been in- 
corporated to build an electric railway; capital stock, $2,075,000. Incor- 
porators: G. C. Baldwin, C. H. Tyler and T. W. House. 

PIEDMONT, W. VA.—Stockholders of the Piedmont & Keyser Electric 
Railway Company elected the following directors: Thomas W. Goeke, Howard 
S. Richardson, John Mackie, Howard B. Carroll, H. Clay Shaw and Wilson 
M. Foulk, of Piedmont; J. H. Markwood and William MacDonald, of Keyser, 
and Dr. H. M. Kemp, of Bloomington. The directors elected Prof. Wilson M. 
Foulk president, Thomas W. Goeke secretary, and John Mackie treasurer. 
It is the intention of the company to build at once an electric line from West 
Virginia Junction through Luke and Piedmont to Keyser. 

KENOSHA, WIS.—The Common Council has granted B. J. Arnold a fran- 
chise to build an electric line on West Main Street. This completes the link 
missing to perfect the Chicago-Milwaukee line. 





NEW INDUSTRIAL COMPANIES. 


THE BUCKEYE ARC LAMP MANUFACTURING COMPANY, of Colum- 
bus, Ohio, has been incorporated in the State of Delaware, with a capital of 
$15,000. 

THE AMERICAN TELEPHONE MUTUAL FIRE ASSOCIATION has been 
organized at Toledo, Ohio to insure telephone property against loss from fire, 
lightning, cyclones, windstorms, etc. 

THE INTERNATIONAL TROLLEY CONTROLLER COMPANY, of Syra- 
cuse, N. Y., has been incorporated, with a capital of $3,000. Directors: J. P. 
Devine, W. S. Farmer and H. S. Fulmer, Syracuse, N. Y. 

THE ELECTRIC-MAGNETIC BRAKE COMPANY, of Pittsburg, will apply 
for a charter of incorporation. The incorporators will be H. H. Westinghouse, 
W. W. Card, E. M. Kerr and John Caldwell, all of the Westinghouse interests. 

THE NATIONAL TROLLEY HARP COMPANY will organize at Pittsfield, 
Mass., by Geo. H. Russell, of that city, R. A. Manoch and others, with a capital 
of $10,000, for the manufacture of a trolley harp, invented by Henry C. Heno. 


THE STANDARD ROTARY MOTOR COMPANY has been incorporated, 
with headquarters in Jersey City, N. J. Capital, $1,000,000. Incorporators: 
William C. Roberts, John N. McLean, Mark J. Strauss and Benjamin Tuska. 

THE MAGNETIC SEPARATING COMPANY, Joplin, Mo., has been in- 
corporated with a capital stock of $100,000 for the purpose of placing on the 
market the Cleveland-Knowles magnetic separator. W. P. Cleveland is man- 
ager. 

AMPERE ELECTRIC MANUFACTURING COMPANY.—Messrs. R. E. 
Pringle, F. H. Leonard, E. E. Cary and others, of Montreal, have been incor- 
porated as the Ampere Electric Manufacturing Company, to manufacture electric 
apparatus and to engage in the development of electric power. 

THE STIRLING COMPANY, organized to manufacture water tube boilers, 
has been incorporated in Jersey City. The capital stock is $1,875,000. The in- 
corporators are Augustus S. Meeker, Clifford W. Perkins and Kenneth K. 
McLaren, all of Jersey City, the registered office of the company. 

THE TAFT-PIERCE MANUFACTURING COMPANY, of New York City, 
has been incorporated with a capital stock of $300,000, to manufacture machines. 
The directors are G. J. Pierce, Woonsocket, R. I.; H. B. Thayer, A. L. Salt, S. 
G. Metcalf, D. A. Carpenter, H. C. Jordan and W. W. Shaw, of New York. 

THE CANADIAN ELECTROLYTIC COMPANY, with a proposed capital 
of $300,000, is seeking incorporation from the Dominion Government. The 
chief place of business is to be in Montreal. The promoters are Messrs. Harry 
Bates, Henry Melville, Swift Holbrooke, Josiah Quincy and William Poole, all 
of Boston, Mass.; William Mitchell, John McLean and Beaumont Shepherd are 
the Canadian incorporators. 

THE AMERICAN DISTRICT TELEGRAPH COMPANY has filed articles 
of incorporation in Jersey City. The capital stock is $1,000,000. The incor- 
porators are Herbert D. Bennett and Gansey R. Johnston, both of Chicago, and 
Kenneth K. McLaren, of Jersey City. The certificate declares that the com- 
pany will operate lines of telegraph for private use and do a signal, police, fire 
alarm and messenger service business, 

THE UNITED STATES ALUMINUM COMPANY and the Aluminum 
Cooking Utensil Company have been incorporated by interests of the Pitts- 
burg Reduction Company. The companies are to operate in connection with the 
works at Niagara Falls and New Kensington. Various aluminum specialties are 
to be produced. The first company has named as its capital $25,000, the 
other $10,000. The incorporators are R. B. Mellon, A. K. Lawrie and Arthur 
V. Davis, of Pittsburg; R. E. Withers, Jr., Parnassus, and C. M. Hall, of Niag- 
ara Falls. ‘ 

THE ELECTROGRAPH COMPANY OF AMERICA, capital $1,000,000, has 
been incorporated in Delaware to manufacture and sell appliances and instru- 
ments for the transmission by electricity of fac-similes of writings, pictures, 
drawings, maps, and other designs. Its main office will be at Cleveland, Ohio. 
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The directors are W. E. Bemis, New York; E. H. Bourne, Cleveland; John F. 
Taylor, Chicago; F. B. Squire, Cleveland; Charles R. Huntley, Buffalo; Frank 
Martin, New York; Addison C. Thomas, Chicago; H. R. Palmer, Cleveland; 
C. M. Palmer, New York; W. H. K. Rose, Cleveland; Irving W. Durfee, 
Detroit. 








LEGAL. 


A CELEBRATED RAILWAY CASE CLOSED.—The famous case of Mr. 
John N. Stewart, who built a street railway at Ashtabula, Ohio, which was after- 
wards destroyed by the town authorities on account of alleged violation of the 
franchise provisions, has been closed in the United States Supreme Court. He 
brought suit for $150,000 damages and lost the case, which was appealed to the 
higher courts, with the same result. He finally got the matter before the Su- 
preme Court on a petition for a rehearing. The Supreme Court affirmed the 
decision of the United States Circuit Court of Appeals. 








OBITUARY. 





- MR. J. W. GODFREY.—It is with deep 
regret that we record the sudden 
death of Mr. James W. Godfrey, 
manager of the sales department of 
the India Rubber & Gutta Percha In- 
sulating Company of New York. He 
was mortally wounded in St. Nicholas 
Avenue on Saturday, Nov. 9, while 
driving his Speedway trotter, Fake. 
He died that evening in the J. Hood 
Wright Hospital, without having re- 
gained consciousness. Accompanied 
by his friend, George Morgan, a 
broker, Mr. Godfrey drove up the 
Speedway and on through Inwood and 
Kingsbridge. Returning, Fake trot- 
ted along briskly and in good form 
during the homeward drive, and all 
went well until they reached St. 
Nicholas Avenue and 153d Street. 

The avenue is poorly lighted, and at that point the city has been repairing the 

roadway. Some distance from the curb, a pile of gravel was heaped up in the 

street, and, it is alleged, no lantern had been placed above it to warn drivers of 
danger. In approaching the 153d Street crossing Mr. Godfrey, who was driving, 
guided his horse to one side of the avenue to pass a heavy wagon, which was 
directly in his path. As he did so his light, two-seated runabout struck the 
mound of gravel and was overturned, throwing both its occupants out heavily 
upon the roadway. Mr. Godfrey struck violently upon his head. Mr. Morgan, 
who received only slight scalp wounds, jumped to the assistance of his friend, 
but found him unconscious from a deep wound in the head. An ambulance call 
brought Dr. Hanscomb from the J. Hood Wright Hospital and Mr. Godfrey 
was taken to that institution a few minutes after the accident occurred. He 
sank, and died at eight o’clock. His wife, his daughter Pearl and a married 
daughter, Mrs. Archibald, were with him at the time. He had sustained a frac- 
tured skull and internal injuries. A sad feature of the affair was that the 
members of his family were waiting for him at home to join a theatre party, 
for which he had the tickets in his pocket. Mr. Godfrey was born in New 
York Sept. 15, 1855, and after graduating from college began a very active 
and successful business career. For some time he was interested in the manu- 
facture and sale of fire arms, and to the last he was a fine judge of weapons 
as well as a keen sportsman. With the growth of the electrical industries came 
the demand for insulated wire, and he threw himself into that new branch of 
trade with characteristic enthusiasm. He was connected for many years with 
the New York Insulated Wire Company, and then formed the association with 
Dr. W. M. Habirshaw, which lasted until his untimely death. No representa- 
tive of the industry was better known throughout the country, and it is within 
the bounds of propriety to say that Mr. Godfrey had a strong professional pride 
in all matters pertaining to the art and his position in it. He was an active par- 
ticipant in all the electric light conventions, aided the various electrical exhibi- 
tions with his personal and financial support, and was a member of the New 

York Electrical Society. He was secretary of the Dale Company, manufacturers 

of electric light supplies, and took an active part in building up electrical export 

trade, especially with the Far East. He was also a leading member of the 

Electrical Contractors’ Association of New York. In addition to his prominent 

share in Masonic affairs, Mr. Godfrey was a member of the New York Ath- 

letic Club and of several of the riding and driving clubs of the city, his love of 
horses amounting to a passion. He leaves a widow and two daughters, one of 
whom is married. His nephew, Mr. Rowland Simes, son of the auditor of the 

New York Herald, has been in the electrical field for some years and has of late 

been associated with him in the Dale Company. The funeral exercises took 

place on Tuesday, and the interment was private. The Episcopal funeral ser- 
vices at Mr. Godfrey’s apartments on upper Seventh Avenue were largely at- 
tended, and many beautiful floral mementoes testified to the universal esteem. 

A Masonic service was also conducted by Rome Lodge, to which Mr. Godfrey 

belonged. This sudden death of so amiable and popular a man has thrown 

quite a gloom over the electrical trade in New York during the past week. 


MR. HENRY HART.—Henry Hart, former president of the Third Avenue 
Railway Company, of New York City, died last week. He was ninety years 
old and a native of this city. For a few years he was engaged in the pawn- 
brokerage business, and in 1859 he established the Third Avenue Railway, in 
conjunction with M. Van Schaick, Philip Reynolds, Horace M. Dewey and sev- 
eral members of the Remsen family. The road grew and its owners prospered 
greatly. When Albert J. Elias became president of the company Mr. Hart was 
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in his eighty-first year. At this advanced age he was unable to assist acti, 
in the management of the railway, and was made vice-president. In the last ;. 
years, especially, Mr. Hart, realizing that he was growing old, and having i; 
plicit confidence and trust in the then existing management of the road, defer; 
largely to their counsel and direction. The troubles of the Third Avenue R5.. 
were the result of old-fashioned management, but they were not precipitated ux; 
the re-equipment of the road was undertaken. The situation of the road becar, 
very grave, and its stock, which had sold as high as 242 in the spring of 189. 
tumbled until it reached 47. On the last and swiftest part of the decline +}. 
Metropolitan Street Railway syndicate suddenly appeared in control, and +) 
announcement of a receivership was followed by a rise in the price of the st...) 
The Metropolitan proceeded to the reorganization and lease of the line. 





PERSONAL. 





MR. CUTHBERT HALL, representing the Marconi system, has arrived {; 
England and has been staying at the Waldorf. 


PROF. SYDNEY SHORT, who has been on a western trip, has returned 
New York and is staying at the Waldorf until he is ready to sail for England 


MR. LUTHER STIERINGER was a recent visitor to Chicago en route to S: 
Louis on business connected with the illumination of the Louisiana Purcha:. 
Exposition. 

MR. S. L. COLES has an excellent illustrated article in Collier’s Weekly 
the work Mr. G. F. Porter has been doing in the effort to lay and operate an 
Alaskan cable. 4 

PROF. A. S. LANGSDORF, of the electrical engineering department a: 
Washington University, St. Louis, Mo., addressed the Engineers’ Club Nov. « 
upon “Iron in Alternating Circuits.” 

MR. GEORGE H. WALBRIDGE, member of the electrical engineering firm o: 
J. G. White & Company, has recently returned from Puerto Rico, which islan 
he visited on business, the concern having built an electric road there. 


PROF. ELIHU THOMSON.—The November Journal of the Franklin I: 
stitute prints the report of its committee awarding the John Scott medal an 
premium to Prof. Elihu Thomson for his constant current alternating arc light 
transformer, 

MR. GEORGE BULLOCK, president of the Bullock Electric Manufacturing 
Company, of Norwood, Ohio, was in New York last week, and with Mrs. Bu 
lock was quite an interested visitor at the Madison Square show of the Aut 
mobile Club of America. 

MR. GEORGE FOSTER PEABODY, of New York, who is well known ; 
electrical circles, has paid $14,000 for the Baldwin property, an old Souther: 
mansion in Montgomery, Ala., and will spend $2,000 in adapting it to the Young 
Men’s Christian Association purposes, and give it free to the Association f: 
three years. : 

MR. L, J. HIRT, formerly assistant chief engineer of the Metropolitan Street 
Railway Company, New York, and afterwards connected with the New England 
Gas & Coke Company, sailed on the steamer “Buffoon” on Nov. 4 for Brazil! 
He will make an inspection of the works of the Sao Paulo Tramway, Light & 
Power Company. 

MR. ANDREW CARNEGIE has been enthusiastically and unanimously elected 
Lord Rector of the University of St. Andrews, Scotland. The honor is worthil; 
bestowed of a Scotsman who has done so much for literature and education 
Mr. Carnegie is undoubtedly the first telegraph messenger and operator to 
tain this high distinction. 

MR. R. C. BROWN, general manager of the Sao Paulo Tramway, Light & 
Power Company, Limited, Sao Paulo, Brazil, has returned to the United States, 
the company’s large works having been completed and put into operation. Mr 
Brown had charge of all of the company’s work, both constructing and operating 
His address is Room 840, Cable Building, New York. 

MR. F. W. CH. JANISCH, chief engineer, Siemens & Halske Company, Be: 
lin, Germany, after spending some four months in this country, is returning 
home by the “Hohenzollern,” sailing to-day, going via Genoa to Vienna on his 
way home. Mr. Janisch has greatly enjoyed his stay in America and has been 
indefatigable as an observer and in pursuit of information. He says, however 
that he has heard and noted so much that if he did not go home he would suffe: 
seriously from “mental indigestion.” 


MR. R. F. ROSS, formerly New England representative of the Exectaicat 
Wortp, has accepted the position of general manager of Insurance Engt- 
neering, a monthly publication devoted to the science of diminishing haz 
ards to property and life. Though but just entering on its second volume, 
this journal has already established itself as a recognized exponent of the engi 
neering branch of fire-hazard protection, which branch has in recent years ad- 
vanced to a position of great technical importance, both in its practice and 45 4 
factor in the fire hazard business. The addition of Mr. Ross to the staff ot 
the journal assures that its business department will be conducted along digni 
fied lines, and that its advertising department will be administered with a skilt 
that has earned Mr. Ross a high reputation in the field of technical journalism 


MR. T. H. SYMINGTON, who was until recently superintendent of motiv: 
power of the Atlantic Coast Line Railroad, and Jater president of T. H. Syming- 
ton & Company, Baltimore, has accepted a position as representative of the Gold 
Car Heating Company, of New York and Chicago. Pending the comp’ 
tion of his journal box tests on about forty railroads, Mr. Symington will © 
vote his entire attention to the interest of the Gold Car Heating Company. He 
is a graduate of Johns Hopkins University, took the degree of mechanical engl 
neer from the Lehigh University, and had a number of years’ practical experen“ 
in the shops and mechanical department of the Baltimore & Ohio Railroad. He 
left the Baltimore & Ohio to become assistant superintendent and general * 
agent of the Richmond Locomotive Works. During the past four years 
Symington has been superintendent of motive power of the Atlantic Coast I 
Railroad. 
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Rk. WM. H. CRUMB has recently resigned his position as general superin- 
endent of the Pittsburg & Allegheny Telephone Company at Pittsburg, and has 
opened an office at 1211 Monadnock Building, Chicago, for the general practice 
telephone engineering and contracting. Mr. Crumb is well known in Chicago, 
1d the Middle West, on account of the important position he held with the 
ttsburg & Allegheny Telephone Company, and also on account of his prior 
nnection with the Central Union Telephone Company, whose headquarters are 
in Chicago. Mr. Crumb is specially well fitted for the business he has recently 
andertaken, on account of his wide experience in both the constructive and oper- 
itive branches of the telephone business, his unquestioned business ability, and 
his technical training at Cornell University, from which institution he was 
vraduated in electrical engineering in 1894. All of his friends wish him, and 
predict for -him, the greatest success. 


Trade Wotes. 


CROSS OIL FILTERS, manufactured by the Burt Manufacturing Company, 
of Akron, Ohio, were awarded a silver medal at the Pan-American Exposition. 


THE CALIFORNIA ELECTRICAL WORKS now occupies its new four- 
story brick and stone building located at 547 Mission Street, San Francisco. 
rhe entire fourth floor is occupied by its shop and the remaining floors are de- 
oted to salesrooms and offices. 


TO MOVE PLANT.—It is practically decided that the Standard Automatic 
Gas Engine Company, of Oil City, Pa., will be removed to Cincinnati, Ohio. 
Contracts have beem signed; and buildings’ are to be commenced at once. The 
factory when in complete operation employs 300 men. 


ENCLOSED MOTORS AND DYNAMOS.—The Maxwell M. Mayer Electric 
Company, New York, has issued a bulletin describing and illustrating its line of 
enclosed direct-current motors and dynamos. These machines formed the sub- 
ject of an article in Erectricat Wortp anp Encinegr of Nov. 2. 


EMERSON BULLETINS.—Bulletins Nos. 3031 and 3032 are of recent issue 
by the Emerson Electric Manufacturing Company, St. Louis, Mo. The sub- 
ject of the both is automatic start induction motors for single phase current. 
Both bulletins are illustrated with perspective views of the machines and dia- 
grams. 

“A PRETTY LIBERAL PROPOSITION.”—A folder issued by the Western 
Electrical Supply Company, St. Louis, Mo., bears the title above quoted. The 
proposition relates to carbon brushes for motors, and a trial of the brushes will 
cost nothing. The company desires to convince its friends and patrons that it 
has a superior article in its brushes. 


BESLY SPECIALTIES.—A new s50-page catalogue has just been issued by 
Messrs. Charles H. Besly & Company, Chicago, devoted exclusively to the 
specialties manufactured by this firm. The list is a long one, and includes Gard- 
ner grinders, Besly band grinders and polishing machines, spiral circles, etc. The 
firm will be glad to send a copy of this catalogue to any one free, on applica- 
tion, 

THE AMERICAN BLACKSMITH.—A new monthly publication with the 
title of The American Blacksmith has made its appearance in Buffalo, N. Y. 
The first number contains illustrated articles of interest to the blacksmithing and 
kindred vocations, and the metal professions. One of the articles is about 
wheels of motor carriages. The new periodical is published by the American 
Blacksmith Company, 210 Pearl Street, Buffalo, N. Y. 
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THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis, general 
sales agent of the Adams-Bagnall lamps, states that it is meeting with very flat- 
tering success with its weatherproof, solid copper case, constant current, series 
enclosed type of this lamp. The demand for this type of lamp has been in- 
creasing, and the company is installing them in a number of larger cities. Des- 
criptive matter, prices, etc., will be mailed on application. 


FIRE FELT PIPE COVERING.—This covering is recommended by the 
manufacturer, the H. W. Johns Manufacturing Company, New York, as a per- 
fect non-conducting covering for steam and other heated surfaces. It is sup- 
plied in three forms, viz.: cylindrical sections for pipes; sheets for boilers, 
drums, flues, etc., and rolls for ground pipes, heaters, hot air pipes, etc. A 
little pamphlet just issued by the company gives information about these 
coverings and other asbestos goods manufactured by the company. 

“THE FOUR-TRACK NEWS” is the latest addition to New York Central 
Railroad literature. It is a neat, illustrated pamphlet published under the direc- 
tion of George H. Daniels, General Passenger Agent, and resembles in form the 
publications of the “‘Four-Track Series,’ of which it is called a sequel. “The 
Four-Track News” will be published monthly, and will contain timely notes of 
travel, interesting information relating to transportation and its development and 
brief notes on books of travel. An interesting item in the little book is the ac- 
count of the growth of the New York Central Lines from 1831 to the present 
time. In that year the Company owned seventeen miles of railroad, the primitive 
locomotive DeWitt Clinton and three Concord stages transformed into cars. 
The system now controls 10,453 miles of road. Copies may be obtained from Mr. 
Daniels’ office by sending a two-cent stamp. 


KENTUCKY DYNAMOS AND MOTORS.—One of the few Southern Elec- 
trical industries of prominence is the Kentucky Electrical Company at Owens- 
boro, Ky. This concern is manufacturing a line of dynamos and motors, which, 
judging from bulletins Nos. 214 and 215 (just issued), are well designed and 
well built machines. They are of the open multipolar, semi-enclosed and en- 
closed types. The open machines are made in sizes of 3% to 13% kilowatts as 
generators, and 4 to 15 horse-power as motors. The enclosed and semi-enclosed 
generators range, in capacity, between 34 to 4 kilowatts, and the motors are built 
from % to 5 horse-power. The Kentucky incandescent lamp produced by this 
company is made according to modern methods to meet the most exacting ser- 
vice. The railway lamp has a special filament, consuming 4 watts per candle- 
power. It was specially designed to meet the severe conditions of railway 
service. 

“COUNTRY LIFE.”—Doubleday, Page & Company announce that their maga- 
zine, Country Life in America, has found a welcome of unexpected proportions 
and enthusiasm. The published announcement has led to orders for more than 
the first edition and of advance subscriptions from would-be readers in unex- 
pected numbers. Not only does the idea of Country Life in America appeal to 
all who love the country, but the name of the editor, L. H. Bailey, of Cornell, 
gives solid assurance that the magazine will be popular, interesting, beautiful and 
of high standard. Certainly, no more superbly illustrated magazine has ever been 
printed. Among the contents is an article by the editor on Abandoned Farms, 
what they are and what may be done with them, with charming illustrations; 
an illustrated account of ex-Governor Levi P. Morton’s place, Ellerslie; a two- 
page collection of suggestive pictures of Pleasant Country Homes; the history 
of the frog from tadpole to froghood, with remarkable photographs by A. R. 
Dugmore made from life; articles on planting the lawn, the art of letting things 
grow, the newest fruits, and a vast amount of practical matter about the gar- 
den, the greenhouse, and even the window box, all of which is abundantly illus- 
trated, 
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UNITED STATES PATENTS, ISSUED NOVEMBER s5, 1901. 
{Conducted by Wm. A. Rosenbaum, Patent Attorney, Times Bldg., New York.] 


085,741. VALVE CONTROLLER; W. H. Clarke, New York, N. Y. App. filed 
May 10, 1900. A differential piston normally balanced by the pressure of 
steam and a spring, is caused to partially or wholly cut off the steam to the 
engine by electro-magnetic valves in circuit with the dynamo driven by the 
engine, and which admit steam to the differential piston in such a manner 
as to over-balance it and cause it to move. 

‘5,742. WIRELESS TELEGRAPHY; A. F. Collins, Philadelphia, Pa. App. 
filed March 31, 1900. The secondary circuit of the coil is grounded at one 
end and connected with a condenser at the other; the transmitting key is in 
the circuit between the secondary and the condenser. 

5.745. AUTOMATIC FIRE ALARM; B. A. Crisman, St. Elmo, Tenn. 
\pp. filed June 26, 1901. The fusing of a strip allows a weight to fall and 
lose the circuit. 

54. SEMAPHORE OPERATING MECHANISM; C. C. Gardiner, To- 
peka, Kan. App. filed April 13, 1901. Details. 

CONTROLLER FOR ELECTRIC RAILWAY MOTORS; F. W. Gar- 
ett and E, W. Stull, Johnstown, Pa. App. filed April 8, 1901. The re- 
verse switch of the controller throws resistance into the circuit at the mo- 
ment it passes from one set of contacts to the other, which avoids the return 
! the controller handle to the off position before operating the reverse. 

“5,766. MAGNETIC FUSE CUT-OUT; N. Jones, Sparrows Point, Md. App. 

| March 25, 1901. An electro-magnet is placed in the line opposite the 
se to blow out an arc that may be formed when the fuse is discharged. 

**s.776. INSULATOR SUPPORT; F. M. Locke, Victor, N. Y. App. filed 

y 22, 1901. The insulator pin is split at the top and receives a wedge 
ch is forced inward by the screwing on of the insulator, the thread thus 
cading and locking the insulator. 


685,781. ELECTRIC RAILWAY MOTOR CONTROLLER; F. A. Merrick and 
E. W. Stull, Johnstown, Pa. App. filed March 13, 1901. Details of con- 
struction affording convenient access for repairs, etc. 

685,782. RAILROAD SIGNALING DEVICE; J. Merryweather, Greencastle, 
Ind. App. filed July 26, 1901. <A circuit closer operated by the flange of 
the wheel. 

685,795. MEANS FOR OPERATING AND CONTROLLING ELECTRIC 
MOTORS; C. J. Reed, Philadelphia, Pa. App. filed March 22, 1899. (See 
Current News and Notes.) 

685,796. METHOD OF OPERATING AND CONTROLLING ELECTRIC 
MOTORS; C. J. Reed, Philadelphia, Pa. App. filed May 8, 1901. (See 
Current News and Notes.) 

685,797 ACCUMULATOR ELECTRODE; Albert Ricks, Berlin, Germany. 
App. filed May 18, 1900. A storage battery plate consisting of a non-con- 
ducting base such as celluloid, mica or rubber, on each face of which the 
material to be made active is caused to adhere by designated means. In 
the case of celluloid, for example, the surface is treated with ether, which 
causes the electrode material to adhere when it is pressed against the plate. 


685,817. MAGNETIC ORE SEPARATOR; W. P. Cleveland and C. E. Knowles, 
Joplin, Mo. App. filed May 7, 1900. A thin layer of the ore is carried on 
a conveying belt in close proximity to the poles of a rotating magnet. 

685,846. SWITCHBOARD FOR TELEPHONE OR LIKE EXCHANGES; H. 
F. Jones, Wilson, N. C. App. filed Nov. 6, 1900. The annunciator con- 
tains an endless race-way for a number of balls which act in succession as 
visual signals and as circuit closers in connection with the several manipula- 
tions of the plug. 

685,847. SWITCHBOARD FOR TELEPHONE OR LIKE EXCHANGES; 
H. F. Jones, Wilson, N. C. App. filed April 7, 1900. A modification of 
the preceding. 
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685,852. MOTOR STARTING AND CONTROLLING DEVICE; C. W. 
Kragh, Madison, Wis. App. filed April 9, 1900. Two resistances are wound 
upon the field magnet, one to strengthen the field and the other to weaken 
it; an automatic device cuts both resistances out when the speed is normal, 
and cuts one of them in when the speed decreases, and the other one in 
when the speed increases. 

685,887. POLE CHANGER; W. F. Warner, Muncie, Ind. App. filed July 5, 
1900. Details. 

685,953. METHOD OF INTENSIFYING AND UTILIZING EFFECTS 
TRANSMITTED THROUGH NATURAL MEDIA; N. Tesla, New York, 
N. Y. App. filed June 24, 1899. Renewed May 29, 1901. (See Current 
News and Notes: 

685,954. METHOD OF UTILIZING EFFECTS TRANSMITTED THROUGH 
NATURAL MEDIA; N. Tesla, New York, N. Y. App. filed Aug. 1, 1899. 
Renewed May 29, 1901. (See Current News and Notes.) 


685,955. APPARATUS FOR UTILIZING EFFECTS TRANSMITTED FROM 
A DISTANCE TO A RECEIVING DEVICE THROUGH NATURAL 
MEDIA; N. Tesla, New York, N. Y. App. filed Sept. 8, 1899. Renewed 
May 29, 1901. (See Current News and Notes.) 


685,956. APPARATUS FOR UTILIZING EFFECTS TRANSMITTED 
THROUGH NATURAL MEDIA; N. Tesla, New York, N. Y. App. filed 
Nov. 2, 1899. Renewed May 29, 1901. (See Current News and Notes.) 

685,957. APPARATUS FOR THE UTILIZATION OF RADIANT 
ENERGY; N. Tesla, New York, N. Y. App. filed March 21, 1901. (See 
Current News and Notes.) 

685,958. METHOD OF UTILIZING RADIANT ENERGY; N. Tesla, New 
York, N. Y. App. filed March 21, 1901. (See Current News and Notes.) 


685,965. ELECTRIC FURNACE; C. P. Bary, Paris, France. App. filed Oct. 
18, 1900. (See page 818.) 

685,966. WINDING FOR DYNAMO ELECTRIC MACHINES; J. B. Blood, 
Newburyport, Mass. App. filed March 1, 1901. A winding composed of de- 
tachable counterpart coils, each coil having its layers wound horizontally 
and symmetrically with reference to a center line between the sides. 

686,007. RELAY; H. Shoemaker, Philadelphia, Pa. App. filed May 13, 1901. 
Details. 

686,017. TROLLEY; M. J. Wilson, Painesville, Ohio. App. filed Feb. 21, 
1901. A mounting for the wheel preventing the conductor wires and guide 
wires from being caught between the trolley wheel and the parts adjacent 
thereto. 

686,020. SYSTEM OF ELECTRICAL DISTRIBUTION; F. Bedell, Ithaca, 
N. Y. App. filed Sept. 1, 1900. (See Current News and Notes.) 

686,023. ARMATURE FOR ELECTRIC METERS; C. W. J. Busch, Munich, 
Germany. App. filed July 30, 1901. The armature is composed of a num- 
ber of coils arranged to cross one another, and also to obliquely cross the 
armature shaft. 

686,052. CASING OR COVERING FOR CONDUCTORS IN BUILDINGS; 
J. H. Golding, Stoke Newington, London, England. App. filed Aug. 9, 1901. 
A metal case and a metal cover therefor, adapted to be fixed to the surface 
of a wall, spring clips being used under the cover to hold the conductors in 
place until the cover is adjusted, 

686,128. NIPPLE FOR ELECTRICAL CONDUITS; A. C. Proudfit, New 
York, N. Y. App. filed Dec. 24, 1900. A sheet metal threaded nipple to be 
applied to the end of the conduit pipe to give a smooth finish thereto. 

686,135. ELECTRICAL SOUNDER; U G. Rogers, New York, N. Y. App. 
filed April 17, 1901. Details. 


i 





685,742.—Wireless Telegraphy. 


686,136. ARMATURE ADJUSTING DEVICE FOR RELAYS OR OTHER 
INSTRUMENTS; U. G. Rogers, New York, N. Y. App. filed April 19, 
1901. A cord attached to the armature adjusting spring, is coiled around 
a post set friction tight in a socket, so that any adjustment made will hold. 

686,137 SOLENOID GRADUATING TUBE; U. G. Rogers, New York, N. 
Y. App. filed May 24, 1901. An outwardly expanded spun bead formed 
on an insulating tube for application to the core of a solenoid, for grad- 
uating the magnetic attraction. 

686,138. ELECTRICAL INSTRUMENT CASE; U. G. Rogers, New York, 
N. Y. App. filed June 5, 1901. Details. 

686,150. DIFFERENTIAL INDICATOR AND ELECTRICAL ALARM AT- 
TACHMENT; J. G. Jones, H. G. Shortt and E. G. Shortt, Carthage, N. Y. 
App. filed March 11, 1901. A low water alarm for boilers. 
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686,152. MOTOR; A. W. Smith, Washington, D. C. App. filed Sept. 9, 15 
The conductor bars of the armature winding are interconnected by ring. 
at each end of the armature. 

686,162. SOCKET CARBON BRUSH HOLDER; O. M. Stiegler, Bos:.,, 
Mass. App. filed March 15, 1901. The head is a metal casting, while ;| 





686,162.— Socket Carbon Brush Holder. 


brush holder proper is two pieces of bent sheet metal having the ; 
of an open socket and a natural spring to clamp the brush. 


686,168. AUTOMATIC STOP AND EMERGENCY GEAR FOR MARIN»! 
AND STATIONARY ENGINES; H. J. Teiper, New York, N. Y. Ap; 
filed June 5, 1901. A trip lever for closing the valve when released ele 
tro-magnetically. 

686,172. ELECTRIC HEADLIGHT LAMP; H. P. Wellman, Ashland, K) 
App. filed Nov. 14, 1899. Among various other features is a resistanc. 
coil wound around the outside of the reflector. 


686,194. ELECTRIC SWITCH; H. P. Ball, New York, N. Y. App. filed 
Nov. 13, 1900. Details of a double push button. 


686,206. REPEATER FOR TELEPHONE CIRCUITS; C. J. Coleman, Ch; 
cago, Ill. App. filed Nov. 8, 1899. (See page 819.) 

686,207. AUXILIARY SIGNALING BOX; C. W. Cornell, East Orange, N 
J. App. filed March 22, 1900. The first claim describes the invention as 
follows: In a signaling box of the sector type, the combination with the 
street box mechanism, of a lever controlling the starting and stopping ther« 
of, a pin operated by the winding spring for restoring said lever, an auxi 
liary magnet the armature of which connects with said lever to allow the 
box mechanism to start, a starting lever for moving the armature, and means 
for winding the operating spring and simultaneously operating the starting 
lever. 





686,172.—Electric Headlight Lamp. 


686,218. INCANDESCENT ELECTRIC LAMP; M. E. H. Forst, San Fra 
cisco, Calif. App. filed March 29, 1901.. An anchor for a lamp filamen' 
composed of two members connected by a slip joint, so that its length 
be adjusted to avoid strains on the filament when it is mounted. 

686,222. ELECTRIC CLOCK; T. E. Heeter, St. Louis, Mo. App. filed J 
7, 1901. Weights are deposited upon the rim of the wheel at one side of t! 
center; when a weight reaches the lowest point, a circuit is automatical! 
closed and a motor lifts the weight to its elevated position ready to again « 
gage with the wheel. 

686,228. TELEPHONY; Isidor Kitsee, Philadelphia, Pa. App. filed Fe! 
1896. Renewed March 1, 1901. (See page 818.) 

686,231. AMALGAMATOR; G. W. Lee, San Francisco, Calif. Ap 
March 13, 1901. Details. 





